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BECA USE 


“ARGUTO- 


Cuts Out The Lubrication Problem 
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NO OIL OR GREASE FOR ARGUTO OILLESS BEARINGS 
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Have you ever considered the time it takes to oil and keep your loose pulleys in repair—consider 
how much you would save if they required attention once in 


2504 DAYS 


“Arguto”’ Did It—We Can Prove It 
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Oil and rapid running loose pulleys never stay long in company, and trouble follows the parting—mineral oils 


and animal belts being poor friends. <«‘Arguto’’ prolongs the lite of your belts from 40 to §0 per cent. 
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‘ . 
i 
SS, 
=" 
ce —h- te” 
c » 
—v sa — x 
‘ C—) i : 
i ; 
. —_— 
. > S | 





ARGUTO OILLESS BEARING Co. Puirapetpuia, U. S 


“et LOD Ne el ~ 
* |! Tf YY (itr 
1¥ uul* 

sy I Win Meonach ~ 


COPYRIGHT 1910. BY ARGUTO OILLESS BEARING COMPANY 








Selling—AMERICAN MACHINIST—Section August 25, 1910. 








Final Planer Decision 


HEN it comes right down to the final decision on a planer—a planer for hard, consistent 

work and for varying, light, high-speed work —-in both cases, rapid, accurate reduction, 
day in and day out, year after year—you don’t want to experiment—you haven’t the time 
your requirements demand that a certain amount of work is turned out each day, and when 
you want it, not when the machine is ready —you have no time to lose to make adjustments or 








to wait for repairs you want some- 
thing standard —a machine that is 
right on the job, every minute, from 
the moment the power is thrown on 
till the job is completed. 

Your work insists on a positive 
table action, without quake or hesi- 
tation steady, firm and _ positive 
cutting action -each table stroke 
an exact counterpart of the pre- 
ceding stroke —no hesitation as tool 
enters work —no excessive vibration 
along length of table but ~ instant 
and positive table reverse 
shock and jar 
reduced to a 
minimum 
table stopped 
instantly at any 
point fromeither 
side without 
stopping belts 
no noisy gears 
taking up backlash or shrieking belts reversing table action—ample power and rigid construc 
tion to maintain a set cutting speed under varying light and heavy loads. 


Pond Planers 


The Only Thing Left to Decide is the Size 


Write for illustrated circulars. 


Niles-Bement-Pond ae 

















42-inch Pond Planer, 4-belt Drive. 
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Making Cutters tor Gear Teeth 


The accompanying halftones and line 
engravings illustrate a number of special 
machines and appliances for making fly 
cutters and formed cutters, used in the 
cutting of teeth in the wheels and pin- 
ions for a certain mechanism operated 
by clock gearing. 

The teeth on these gears and the leaves 
of the pinions are of a form resembling 
those commonly used in clock and sim- 
ilar work, and for each size and pitch of 
wheels and pinions a special cutter with 
the correct form of tooth is produced; fly 
cutters being used for the teeth of brass 
wheels and formed milling cutters for 
steel gears. 


THE STARTING POINT 


In this system the starting point of 
the mechanical work is the production of 
a templet, having a curve ten times the 
size of that required on the fly cutter. 
The curve is traced upon this templet by 
the apparatus illustrated in Fig. 1. 

Assuming for example that a wheel 
and a pinion are required in the ratio 
of three to one, say with a center dis- 
tance of 0.48 inch, this would mean that 
the distance between centers would be di- 
vided into four parts, the radius of the 
large wheel being three-quarters of the 
total center distance, the radius of the 
Dinion, one-quarter. These radii work 
out, then, to 0.36 inch and 0.12 inch, and 
the respective pitch diameters of wheel 
and pinion would be 0.72 and 0.24 inch, 
as indicated in the sketch, Fig. 2. If we 
select 12 as the number of leaves for 
the pinion the wheel will have 3 x 12, 
or 36 teeth. 


MAKING THE TEMPLET 


The templet blank is a steel strip about 
% inch wide, 3 inches long, and 1/16 
inch in thickness, Two holes are drilled 
through it and it fits accurately in the 
slot shown in the fixture, Fig. 1, the two 
holes fitting nicely over two dowel pins 
in the slot, as shown more clearly in 
Fig. 3, which is a plan view of the device. 

Two brass disks are laid out, like A 
and B, to ten times the pitch diameters 
of the gear and pinion required. If the 
wheel is to be 0.72 inch and the pinion 
0.24 inch, then the disks will be 7.2 and 
2.4 inches diameter respectively. Center 
lines are scribed across the brass disks 
and there is a small steel spindle at the 
center of each for holding and manipulat- 
ing it. The two disks are placed upon 
the plate C, Figs, 1 and 3, with their 
peripheries in contact with each other 
and coinciding with a line scribed at D 
upon plate C. In one of these disks is 
placed a scribing point E, whose keen 
edge is exactly on a line with the circum- 
ference of the disk. 


By F. A. Stanley 








Laying out tooth curves 
jor special fly tools and 
formed milling cutters for 
cutting the teeth of brass 
and steel wheels and pin- 
ions. Applications of a 
templet with the curve, 
traced on an enlarged scale, 
to a special machine where 
the lap jor finishing the fly 
cutter 1s accurately ground 
to the required contour. 

The equipment for grind- 
ing the cutters to correct 
jorm, and the method of 
mounting work and cutters 
jor convenient operation. 

















If the templet F, underneath the disk, 
is to be laid out for a cutter for making 
the teeth in the wheel, the disk for the 
latter, which is, of course, the larger 
of the two, is held stationary, while the 
smaller disk carrying the scribing point 
is revolved about the edge of the large 
disk. The scriber then traces a curve 


The templet F upon being removed 
from the fixture is accurately filed to the 
curved line traced upon its face, is hard- 
ened and lapped. 


ForRM OF TootH USED 


It may be well at this point to illus- 
trate thé general form of tooth used in 
these wheels and pinions. As already 
mentioned, the curve above the pitch 
circle is epicycloidal; below the pitch line 
the sides of the teeth are straight, usual- 
ly radial lines. The top of the tooth runs 
to a point, as shown in the sketch, Fig. 2, 
and the dedendum is carried down suf- 
ficiéntly to form a slight clearance for the 
point of the meshing tooth. The cutter 
is made a few thousandths wider than 
the gear tooth figures out, in order to 
provide sufficient clearance in the space 
for the corresponding tooth on the other 
gear, and in making the fly cutter or the 
rotary form of cutter, the length of the 
straight sides of the tool must be de- 
termined; also the width at the pitch line. 


MAKING AN ACCURATE LAP 


The fly cutter is ground to its correct 
shape by a steel disk of the proper con- 
tour, charged with diamond dust. The 
preparation of this lap, that is, the shap- 
ing of the curved corner to produce the 
proper curve on the fly tool, is accom- 

















Fic. 1. BENCH PLATE AND Disks FOR LAYING OuT TootTH CURVE ON TEMPLET 


upon the templet beneath, as indicated 
by the points E, E', E*, Fig. 3. In case 
a templet is to be made for the teeth 
of the pinion, the blank disk, made to 
ten times the pitch diameter of the pin- 
ion, is held upon the plate while the 
larger or wheel disk to which the scriber 
point is transferred, is revolved in con- 
tact with the edge of the pinion disk. 
In either case the curve traced upon the 
templet is a cycloid. 


plished by means of another lap, op- 
erated in the machine in Figs. 4 and 5. 
The lap for finishing the fly cutter is 
shown at G, Figs. 4 and 5, and several 
laps will be seen at H, Figs. 6 and 7. The 
lap is a disk approximately 1'4 inches 
diameter, '4 inch wide on the face, re- 
cessed for the greater part of its diam- 
eter, and of the required curvature on the 
edge. This disk is put in the machine 
in Figs. 4 and 5, to have its working 
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Fic. 2. LAYyouT OF WHEEL AND PINION 
TEETH 10 Times ACTUAL SIZE 
face or corner finished correctly prior 


to charging with diamond dust, and it is 
here that the templet F, laid out in the 
fixture, Figs. 1 and 3, is brought into use. 

The grinding wheel of the machine in 
Figs. 4 and 5 is also a lap J made of 
a steel disk charged with diamond dust, 
driven at a high rate of speed by a small 
spindle passing through a sleeve, which 
bored eccentrically and driven at a 
slower rate of speed by another pulley, 
pulley J driving the lap itself and pulley 
K rotating the eccentric bearing sleeve, 
through the lap spindle passes. 
The lap J is recessed similarly to lap 
blank G, which is to be finished to the 
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Fic. 3. SCRIBING THE TOOTH CURVE ON 
THE TEMPLET 


required form and its rotary motion about 
its own axis, combined with the revolu- 
tion of the spindle and its carrying sleeve 
about the axis of the sleeve itself gives 
the lap surface a to-and-fro movement 
in a plane at right angles to its axis, 
which constantly presents different por- 
tions of the cutting face of the lap to 
the work, this keeping the face true and 
producing accurate results on the surface 
of the disk G, which is being finished. 


THE FUNCTION OF THE TEMPLET 


The templet is shown attached at L, 
Figs. 4 and 5, to a rock shaft M, at the 
other end of which is mounted an adjust- 


able hcad for carrying the spindle for 
lap blank G. When the templet is swung 
in contact with slide N, the lap G to be 
finished is swung up at an angle to the 
facing lap J. At the same time the lever 
O which is so _ pivoted and_  con- 
nected to the slide for lap J as to 
give a ten-to-one reduction of the move- 
ment of the slide, as compared with tem- 
plet slide N is forced by the curved edge 
of the templet to carry the lap 7 to and 
from the face of the lap blank G as the 
latter is rocked up and down and fed 
into contact with the lap J. Adjustment 
of the slides P and Q brings the work 
into correct position relative to the tem- 
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MACHINE FOR FINISHING LAPS FOR FLY CUTTERS 
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Fic. 6. 


plet L and the cutting lap J, and it will 
be seen that the curve upon the templet 
is thus reproduced to one-tenth its size 
upon the edge of the lap G. When the 
corner of this lap disk has been accur- 
ately finished to the curve of the templet, 
but to one-tenth its size, it is charged 


LAPPING THE FLY CUTTER 


with diamond powder and is then ready 
for use in the machine illustrated in 
Figs. 6 and 7, where it is shown in op- 
eration upon a fly cutter. 

LAPPING THE FLy TOOL 


In this machine the blank for the fly 

















Fic. 7 


cutter is held at R in a holder which is 
mounted on an arm that may be swung 
to and fro to present one side of the 
cutter to the lap G and then swung back 
te bring the opposite side of the cutter 
to the other side of the lap. In each case 
the same edge of the lap is used, hence 

















Fic. 8. GEAR Cutter Set Up For CuTTiNG TEETH 
WITH FLY CUTTER 


Fic. 9. BENCH MACHINE Set UP For MILL- 
ING STEEL GEARS WITH FORMED CUTTERS 
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the curved form is accurately reproducéd 
upon both sides of the fly tool. This lap, 
it will be understood, having been made 
from a templet ten times the actual size 
required, is accurate within al] necessery 
limits; hence the fly tool is bound to be 
practically correct, 

The swinging arm upon which the fly- 
tool blank is carried has a graduated 
swivel and adjustable stop screws SS 
are provided, so that the work may be 
swung to within as many degrees of the 
center line as is necessary to bring the 
straight faces into radial paths. The 
spindle upon which the lap is mounted 
is arranged to permit of adjustment lat- 
erally, and the face of the lap is set di- 
rectly over the pivotal center of the tool- 
carrying fixture. The fly cutter is se- 
cured in its holder directly on the hori- 
zontal center line of the lap. 
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ing screw at the back to push it for- 
ward. The cutter is simply pressed down 
into contact with a flat lapping plate, 
while the block is rubbed to and fro over 
the face of the lapping surface until the 
point is brought to the required width, as 
measured by micrometers. 

The operation of lapping up the two 
sides of the fly cutter is completed by 
using a rotary boxwood lap in place of 
the steel lap shown in place upon the 
spindle of the machine in Figs. 6 and 7. 
The boxwood disk is used merely as a 
burnishing device and may be covered 
with Vienna lime for polishing the sur- 


face nicely. 


How THE FLy CutTTerR Is USED 


Assuming the fly cutter to be ready for 
use, it is now placed in the machine, 
Fig. 8, where it is shown operating upon 
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CuTTER CLEARANCE AND WIDTH OF POINT 


In order to provide clearance to the 
fiy cutter the cutter blank, while being 
shaped with the lap, is rocked slightly to 
one side by means of a stop at T, Fig. 6, 
and swung over in the other direction 
when the opposite side of the cutter is 
being ground at the back of the lap. 
When in use, the fly cutter is required to 
be ground, it is put back in this lapping 
fixture and the form at both sides of the 
cutter relapped to shape and the point 
then lapped off to the required width in 
the block shown at U, Fig. 6. This block 
is simply a piece of steel with a hole at 
the correct angle to receive the cutter, a 
clamping screw to hold it and an adjust- 


10. BENCH LATHE FOR FORMING A GEAR-CUTTER BLANK 


a string of brass wheels. The latter are 
held upon an arbor, as shown, and while 
the fly cutter is revolved rapidly by the 
spindle of the machine, the hand lever is 
operated to pass the wheel blanks under 
the cutter. The means of adjusting the 
work to the cutter, the method of mov- 
ing the cutter spindle, the indexing device 
for the work, and other features are well 
brought out by the halftone engravings. 
Fig. 9 illustrates the same machine, set 
up for milling steel gears, using in this 
case a regular rotary formed cutter. 


MILLING STEEL GEARS 


With this arrangement there are three 
spindles mounted in an indexing head, 
each driven by gearing from the small 
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pulley V at the right-hand side, which 
is bolted from a countershaft at the back 
of the wall. Indexing of the spindles 
is accomplished by moving the handle W 
back and forth, this movement actuating 
a pawl ball and ratchet device for advanc- 
ing the turret step by step to bring one 
spindle after another into position for 
operating upon the blanks. No work is 
shown in place, but a work arbor will be 
seen held in position in the draw-in chuck 
in the work spindle, 

The three cutters used on steel wheels 
consist of a thin saw, which cuts a nar- 




















GRINDER FOR SHARPENING 
CuTTER TEETH 


Fic. 11. 


FORMED 


row slit in the work, a formed cutter, 
which is used to cut the tooth space to 
two-thirds of the depth, and the finishing 
formed cutter, which completes the tooth. 


MAKING FORMED MILLING CUTTERS 


The formed cutters are finished to cor- 
rect shape in the machine shown in Fig. 
10. In this bench machine the work is 
held in a quill, which is clamped in the 
V-shaped seat on the bed of the ma- 
chine. The spindle is driven by a gear 
operated by the pulley at the left end of 
the bed and the work held on the arbor 
at X is rotated in contact with the form- 
ing tool Y. This tool has been accurate- 
ly formed around its whole periphery and 
can be ground back from the face without 
changing its shape. In fact, it is cor- 
rectly finished by lapping on the ma- 
chine, Figs. 4 and 5, where it is put on 
the work spindle in place of lap G and 
rocked up and down against lapping 
wheel 7, the templet L and the lever O 
controlling the contour of the cutter disk 
the same as in the case of the lap 
blank G. 
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After the cutter blank X, Fig. 10, has 
been formed on one side, the quill Z 
is turned end for end and placed in 
seat A, the quill gear then being driven 
from the right-hand end of the machine 
and without changing the position of the 
circular forming tool relative to the cen- 
ter of the lathe, the other side of the cut- 
ter blank is formea, so that both sides 
are uniform, The cutter is then ready 
to be notched, which is done in the bench 
miller shown in Fig. 8, several cutters 
being notched simultaneously if neces- 
sary. 


BACKING OFF CUTTER TEETH 


The special form of bench lathe in Fig. 
10, shown for making formed cutters, is 
also adapted for backing off the teeth. 
For this purpose a reciprocating attach- 
ment is operated from the gearing at the 
left-hand end of the bed, which gives the 
necessary lateral movement as the cutter 
is rotated, causing it to be backed off uni- 
formly tooth by tooth. 


AMERICAN MACHINIST 


GRINDING ForMED MILLING CUTTERS 

In Fig. 11 is illustrated another bench 
machine, which is used for sharpening 
formed cutters. The wheel in this case 
is a bevel-edged steel disk, charged with 
diamond dust and with one face straight 
for grinding the radial faces of the cut- 
ter teeth. The cutter is placed upon the 
vertical spindle, and the bracket carry- 
ing this spindle is oscillated to pass the 
straight face of the lap across the face 
of the tooth. As the lap rotates, the 
bracket in which its spindle is mounted 
is given a slight oscillating motion in 
the plane of the whee] face by means of 
the connecting rod B, which is operated 
from an eccentric on the countershaft fix- 
ture placed on the bench, from which the 
spindle of the lap is driven. This move- 
ment of the lap helps preserve the truth 
of the lapping face and _ produces 
satisfactory results upon the cutter teeth, 

When desired a notched wheel is 
placed at the bottom of the work spindle 
to facilitate uniform indexing for the 
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sharpening of each tooth face. In the 
illustration this index disk is not shown in 
position. 


. 
APPLICATION TO INVOLUTE TEETH 


The general principles involved in this 
method of producing special cutters for 
certain classes of gears have been cov- 
ered sufficiently in the foregoing descrip- 
tion to indicate that similar means may 
be adopted by designers and toolmakers 
wishing to form, say, fly cutters for in- 
volute teeth commonly used in machine 
construction. In the case of such teeth 
the curve upon the templet which forms 
the starting point in this process could be 
traced by means of a scriber in a 
straight-edge swung about the periphery 
of the brass disk seen in Fig. 1. That is, 
for the involute curve which it is de- 
sired to lay out to ten times the size of 
the fly-cutter curve, the straight-edge 
with the scribing point could be used in 
place of the scribing disk shown in that 
illustration. 











Locating Indicator for the Miller 


There are a number of well known 
methods of locating jigs and other tools 
on the work table of the milling machine, 
to be operated on with the boring bar, 
two of the best known being the button 
system, using a micrometer head located 
on the spindle for correctly spacing the 
buttons, and the system of spacing by 
means of the milling-machine microm- 
eters. 

In the endeavor to not only effect a 
saving of time, but to also eliminate 
chances of error in locating such work 
the tool illustrated in Figs. 1 and 2 has 
been designed, and quite an extensive. cx- 
perience with it has proved that for any 
of this work it is a superior device while 
it is also capable of uses that it is be- 
lieved require this particular design to 
successfully execute. 

In boring holes on the milling machine 
for the bushings of jigs, or for any sim- 
ilar work three movements of the table 
are necessary, namely vertical, and hori- 
zontal, for locating the center, and the 
cross-feed movement for boring the hole. 
It is, therefore, only necessary in a tool 
of this class to so design and construct 
it that it will show when the center on the 
work is vertically correct with the spindle 
of the machine for the first movement, 
and horizontally correct for the second. 


DETAILS OF CONSTRUCTION 


A faceplate is therefore used as shown 
at G, in Fig. 2. It is screwed into the 
threaded nose K of the arbor H which is 
made to fit the taper of the milling-ma- 
chine spindle, and may be used alone or 
with a collet. The annular rim of the 
faceplate extends backward over the end 
of the arbor, and is provided with four 


By George J. Murdock 








A device for locating jigs 
and other tool work on the 
milling-machine table in 
correct position for the bor- 
ing of holes, each hole center- 
being located from a center 
punch mark in which the 
point of the indicator is 
placed. 
| Details of construction 














and methods of applying 


the indicator to various 


classes of work in the shop 


and tool room. 


holes at equal distances from each other. 
Hardened, ground, and lapped bushings 
D are inserted in these holes to receive 
the pin S which is made a gage fit for 
the hole in bushing B on the outer end of 
sector C. 

The sector is rigidly secured tothe 
barrel P carrying the 60-degree center 
spindle O that comes into contact with the 
center-punch mark on the work that is to 
be bored, and which, of course, is se- 
cured to the milling-machine work table. 

The spheroidal base of the barrel P 
fits into a corresponding concave seat 
in the nose K of the arbor, and is held 
in place by the spring E which is con- 
nected at one end to the cylindrical stud 














R that is capable of rotation in the axial 
hole in the bottom of the barrel P. The 
other end of the spring is attached to a 
10d N which terminates near the tang 
end of the arbor H. A small hole is pro- 
vided in the end of this rod to draw it 
through the arbor, and give sufficient ten- 
sion to hold the connected parts against 
the nose K of the arbor. When adjust- 
ments are properly made the set screw M 

















Fic. 1. INDICATOR FOR LOCATING WorK 
ON THE MILLING MACHINE 


is turned up against the rod, holding it 
and the parts connected to it in place. 


PRINCIPLE OF OPERATION 


It will now be seen that if the pin A 
is removed from the bushing D the point 
of the spindle O may be made to describe 
a circle, and somewhere within this cir- 
cie the center-punch mark is located un 
the work to be operated on. As the holes 
D on the faceplate G are all exactly the 
same distance from an axial line through 
both the arbor H and the spindle O, it 
follows that the center on the work must 
he so located by vertical and horizontal 
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movements of the milling machine table 
that the pin A can be entered freely into 
all the holes in the rim of the face plate. 

When this is done a drill followed by 
a boring bar will accurately produce a 
hole at the desired point on the jig or 
other work as laid out. 


LOCATING THE CENTER PUNCH MARK 


The prick-punch mark should be of 
slightly greater angle than the point of 
the spindle O as it is not possible to so 
locate the work that in the preliminary 
trials the center will be exactly in line, 
but will invariably be found tco high or 
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table, while a line drawn axially through 
the other two holes in the faceplate will 
of course, be parallel with the top of the 
work table. 

As the pin A projects outwardly and at 
right angles to the spindle of the machine 
it is not in the way in locating the work. 
The center spindles O are made of va- 
rious lengths to suit the varying condi- 
tions under which work must be done. 
All are interchangeable with the barrel 
P, and it will be seen that the longer the 
spindle is the greater the degree of accu- 
racy attainable. Fig. 1 shows the tool as 
actually made with one of the long cen- 
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Fic. 2. 


on v..e side of the correct location. In 
bringing the work by means of the cross 
feed into contact with the center O the 


spring J should be only slightly com- 
pressed which will hold the point O 
against the center-punch mark in the 


work while the trials are being made that 
will finally locate the center and permit 
the pin A to enter all four holes in the 
faceplate. 

As the work comes nearer the center 
the spring J will continue to be com- 
pressed as the spindle slides back into the 
barrel. This spring should not be made 
so stiff as to interfere with the free rota- 
tion of the sector C bearing the pin A 
around the rim of the faceplate G. 
When the work is finally located, and is 
ready to bore the cross-feed screw draws 
the work away from the indicator, and 
the center spindle O is prevented from 
being thrown from the barrel by the set 
screw L with point located in the flattened 
recess on the side of the spindle. 

SETTING THE INDICATOR 

In using this tool the milling-machine 
spindle is not rotated, only the barrel P 
being turned on the nose K of the arbor. 
The spindle of the milling machine is so 
set, however, in the beginning that a 
line drawn vertically through bushings 


DD would be at right angles to the work 
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View OF INDICATOR 


ter spindles in the foreground. The pin A 
of the sector is nurled so as to be easily 
turned with a light wringing motion into 
the holes in the faceplate rim when the 
work has been centralized so that it will 
enter. As one essential of a tool of this 
character is compactness it will be noted 
that the faceplate unscrews from the 
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tailstock center in line with the headstock 
spindle so the lathe will turn parallel. 
This is commonly effected by turning an 
arbor between the centers until the mi- 
crometer shows it to be of the same diam- 
eter at each end, and is quite a tedious 
proceeding. Equaliy good results may be 
attained by using an indicator as de- 
scribed fitted to the tailstock spindle 
taper. In such cases the center spindle 
O is made female to bear against the 
center of the headstock spindle of the 
lathe. In adjusting, the tailstock is set 
over until the pin will enter the two 
holes that are in the same plane as the 
top of the lathe shears. As the tailstock 
spindle is nearly always higher, espe- 
cially in new lathes, the vertical members 
of the quadrant of the faceplate are not 
used, the lathe, however, turning parallel, 

When this instrument is thus fitted to a 
lathe it may (after the lathe is set to turn 
parallel) be used to locate work on the 
faceplate, and a saving of time over the 
button method as heretofore practised re- 
sult, while if the indicator is accurately 
made equally satisfactory work may be 
done if uptodate methods are followed in 
laying out the exact locations for the 
holes to be bored. 

The boring mill is of substantially the 
same character as the engine lathe so far 
as its relation to this tool is concerned, 
and many classes of work may be done 
by the use of this tool quicker, with less 
liability of mistakes, and with greater ac- 
curacy than by the methods commonly 
followed. 








Repairing Rod Bushings 








They have a very simple way of giving 
solid-end rod bushing a new lease of life 
at the New York Central shops at De- 
pew, N. Y. When a rod bushing has be- 
come worn beyond the running limit, it 

















REPAIRING SOLID-END Rop BUSHING 


spindle in such a way as to leave the cal- 
ibration correct when again assembled, at 
the same time allowing the parts to be 
made in such a form as to lie flat in a 
drawer of the toolbox. 


OTHER USES OF THE TOOL 


Other applications may be considered 
besides the one herein specifically de- 
scribed, such as setting an engine Icthe 


is simply forced out of the rod end and a 
slot milled through the oil hole at the 
top, as shown at A. Then a liner of 
sheet metal is cut just long enough to 
wrap around the box and not cover this 
hole. The liner and box together are then 
forced back into the rod and the bushing 
is ready to be bored and go back into 
service with the probability of securing 
as much mileage as when new. 
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Use of Pressed Steel in Motor Cars 


Two or three years ago, before the use 
of the automobile became so prevalent as 
it is today, manufacturers had not looked 
into the possibilities of pressed-steel con- 
struction. However, as soon as it became 
evident that their greatest trouble would 
not be in the disposal of their product, but 
in the production, cheaper and quicker 
methods were looked for. Especially was 
this true with those manufacturing a me- 
dium, or a low-priced car. Today it is 
possible to purchase a better car for 
about one-half of the cost two years ago. 

It is plainly evident to all that some- 
thing has been adopted to replace the 
construction of a short while ago, to en- 
able the manufacturers to make their pro- 
duct for the price asked. We often hear 
that increased production has brought 
greater skill to the mechanics, but to those 
who care to go through any of the large 
automobile plants, where they turn out 
from 50 to 100 cars each working day, it 





By John Coapman * 








As the automobile be- 
comes more and more 
widely used, the quality of 
the cars offered for a given 
price continues to improve 
and cheaper and better cars 
are constantly being put 
upon the market. 

To make this possible 
many changes are being 
made in design, material 
and method of manufacture, 
one of the most important 
being the use of forgings 
and sheet-steel stampings 
in place of castings. 





















































% C.R. Sheet 
Steel Stamping. 


Fic. 1. INTAKE MAN- 
IFOLD CLAMP 


is evident that the mechanic of old is not 
in very much evidence; if he exists at all 
he is probably a toolmaker or else a fac- 
tery executive. 

Aside from the introduction of gages, 
jigs and fixtures for practically every 
operation, one of the most important 
modern changes is in the substitution of 
forgings and stampings for castings. It 


*Designing engineer for the E. M. F. 
pany, Detroit, Mich. 
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requires a considerable outlay of time 
and money to make the dies for forgings 
and stampings, but the decreased labor 
cost upon the finished product is much 
more important than the tool cost. A few 
examples of stampings as used by some 
manufacturers may be of interest to 
many. 

Fig. 1 shows an intake manifold clamp, 
made from 3/16-inch cold-rolled sheet 
steel. Formerly this was made from a 
casting, but since the change the saving 
has been considerable. To those who are 
in a position to know, this stamping has 
been acknowledged to be one of the most 
difficult. It comes from the press all 
ready to be assembled upon the motor. 
When it is considered that the material in 
the sheet can be purchased at a fraction 
of the cost of the casting, and that a press 
can make about two thousand, or more of 
these per day, it is readily seen that the 
saving is enormous. 

Fig. 2 is a hand-hole cover used on the 
lower portion of the motor crankcase, the 
removal of which enables one to make 
examination or adjustment of the work- 
ing parts. Very few manufacturers today 
are using castings for this purpose, as 
they have found that castings cost con- 
siderably more and are not as good as 
the stampings. 

The majority of cars have their motors 
supported either on a sub-frame or on the 
main frame. One thing is evident, though, 
and that is; with but one or two excep- 
tions, the supporting arms are cast inte- 
gral with the crankcase. These arms re- 
quire some machining and this operation 
is one of the meanest of jobs. Also the 
casting is necessarily clumsy because of 
these arms. Fig. 3 shows a supporting 
arm made of -inch cold-rolled sheet 
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steel which is attached to the crankcase 
by the same bolts that hold the main end 
bearings of the crankshaft. 

Where the inverted type of cone clutch 
is used, it is necessary to provide a hous- 
ing for the cone, and this has to be bolted 
to the flywheel. Some manufacturers use 
a casting for this purpose, but Fig. 4 
shows how one maker utilized pressed 
steel at a considerable saving. For his 
clutch, he used a forging for the hub, and 
a pressed-steel cone. He saved here on 
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Fic. 6. FAN BALL Cup 
the first cost of the material but his main 
saving was on the labor cost. This cone 
is shown in Fig. 5. 

In one case it was necessary to use ball 
bearings in the fan and yet the price of 
the car would not admit using imported 
bearings. An adaptation of the bicycle 
type was used, and Fig. 6 shows the 
pressed-steel cup. 

One car had the foot, or service brake 
mounted upon the transmission, instead 
of on the rear axle. The universal was 
inside of the brake drum and it was nec- 
essary to keep the dirt out. This end 
was attained by using a_ pressed-steel 
cover which is shown in Fig. 7. 
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tubing. Fig. 9 shows a very interesting 
example of the use of pressed steel for 
the manufacture of a rear-axle housing. 
The dies for this part cost in the neigh- 
berhood of $9000, but as over 15,000 cars 
have been made, each using two of these, 
the dies have more than paid for them- 
selves. 

When the above construction is used, it 
is necessary to add a reinforcing flange, 
and this is shown in Fig. 10. It is pos- 
sible to write volumes upon this subject, 
as its uses are constantly increasing. 

The carbureter may be supported by a 
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The use of pressed-steel frames is fa- 
miliar to all, and while most cars use a 
cold-rolled carbon steel for their cross 
members as well as the side bars, one 
large manufacturer uses hot-rolled steel 
Its strength is sufficient 
for the purpose intended. Fig. 12 shows 
an example of a cross member. Many 
examples might be shown but one is suf- 
ficient. 

As commonly made, the rear axle hous- 
ing and 


for his product. 


is composed of castings steel 
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Fic. 10. REAR-AXLE REINFORCING FLANGE 











-—65¢— ——— 


American Machinist 





REAR AXLE HOUSING 


Stamping, as shown in Fig. 11. Some 
builders support the carbureter by the in- 
let manifold, but this imposes too much 
upon it and results in leaky joints. 

Fig. 8 shows what is probably the 
most interesting example of all, interest- 
ing because of its size. This is the mud. 
or dust pan which protects the motor 
from the road. It is usual to make this 
pan in two or three pieces, and it is only 
lately that the one-piece pan has become 
at all common. 

Another two or three years will un- 
doubtedly show a great many more im- 
provements in motor-car construction, 
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and it is safe to say that the use of forg- 
ings and stampings to replace castings 
will continue to increase. 





When weconsider that toothed or geared 
wheels have been in use since about 300 
B. C., it seems as though we might be 
getting to know a little about them. And 
yet the question of pressure angles, 
length of teeth and methods of making 
are far from settled, because the condi- 
tions under which they are used have 
been constantly changing. 





Cork Inserts as Applied to Machinery’ 


Every element of cost entering into the 
production of a motor car is an important 
factor. I, therefore, offer the following 
in regard to the use of cork inserts. It 
will be of interest to such engineers, me- 
chanical superintendents and others as 
are directly connected with the daily out- 
put and economical operation of a fac- 
tory, for an economical, efficient and 
almost indestructible means of eliminat- 
ing losses in power transmission is a 
matter of interest to everyone so em- 
ployed. 

Leading engineers have _ repeatedly 
made the statement in engineering publi- 
cations that the amount of power lost in 
mills and factories, between its source 
and the point of delivery, through the 
slipping of belts and other friction de- 
vices, is far greater than is usually sup- 
posed, in some cases running as high as 
30 per cent. 


WHatT ARE CorkK INSERTS ? 


Cork is the bark of a tree, known as 
the cork oak, and is the lightest known 


solid. It has a very high coefficient of 
friction, and alters its volume to a 
marked degree under pressure, being 


compressible and elastic. It is made up, 
principally, of an aggregation of minute 
air cells, having thin, air-tight, water- 
tight and very strong walls, and the re- 
sistance to compression continually grows 
stronger. The elasticity is not only great, 
but is very persistent. The better grades 
show an increase in volume of about 75 
per cent., even after having been confined 
under compression for many years, in 
bottle necks, etc. 

It is the elasticity of cork, coupled with 
its high coefficient of friction and its re- 
markable ability to withstand heat and 
wear, that makes it a valuable material 
for frictional purposes when used under 
compression as an insert. But while hav- 
ing much elasticity and strength when 
confined under pressure, it is brittle when 
not so compressed; and the very grade of 
cork that proves to be most indestructible 
when used under compression as inserts, 
wholly fails, owing to its brittleness and 
other peculiarities, if used for frictional 


By Lawrence Whitcomb + 








The nature of cork and 
| reasons for its use. The 
different ways in which it is 
inserted into pulleys, 
clutches, etc., to prevent 
slippage. Why tt increases 
the efficiency of pulleys run 
with belts and thus in- 
creases the output of ma- 
chines. Tables showing 
the gain in efficiency on 
dynamometer load per 
horsepower and under 
actual working conditions. 























*Condensed report of paper read at con 
vention of the Society of Automobile Engin 
eers, at Detroit, Mich., July, 1910. 

+Treasurer and manager of National Brake 
and Clutch Company, Boston, Mass. 


purposes in its normally expanded and 
thus weakened condition. It is this fact 
that has made its successful use for 
frictional purposes impracticable until 
the present method of using it under 
compression was devised. 

To obtain this desired compression, 
sockets are drilled or cast in the face of 
a pulley, clutch or brake to be thus 
equipped, and into these sockets are 
forced corks of a certain grade and of 
much larger diameter than the sockets 
themselves. The corks are allowed to 
dry and are then trimmed and finished so 
as to have the right amount of projection 
abcve the surface of the material sur- 
rounding them. 

The amount of this projection depends 
or the nature of the work required of 
the friction surface. There are, however, 
two distinct methods of construction, 
which I particularly desire to call to 
your attention, because the greatest suc- 
cess in the application of cork inserts to 
any device is obtained by using them un- 


der right conditions and according to ap- 
proved methods. 


ALL-CORK CONTACT 


Let us consider first the so called all- 
cork contact. In this method of con- 
struction the sockets are so spaced that 
the cofks occupy a relatively large area 
and the corks are allowed to protrude 
above the surrounding surface one-six- 
teenth of an inch or more, so that they 
alone come in contact with the opposing 
surface and transmit all the power. 

This drive is most efficient and satis- 
factory where power is transmitted by 
means of a large area of cork used at 
light pressure, as is customary on the 
frictions of looms and similar machinery 
and in certain types of plate and mul- 
tiple-disk automobile clutches. 

In this service the pressure and the 
power transmitted per square inch of 
cork are so small that there is practically 
no wear upon the corks, and thousands 
of automobile and loom clutches thus 
fitted have been in constant operation for 
years without requiring repairs. 


COMPOSITE CONSTRUCTION 


Second, the so called composite con- 
struction. In this method of construc- 
tion the corks are allowed to protrude 
above the surface of the material, in 
which they are embedded, but one-thirty- 
second of an inch, as in the case of pul- 
leys, automobile clutches, street-railway 
brake-shoes, etc. This method gives an 
almost indestructible combination sur- 
face, of high frictional efficiency and 
great wearing qualities. At low and me- 
dium pressures the corks, with a coeffi- 
cient of friction of say 0.35, work alone, 
while at high pressures the inserts are 
compressed into their sockets, and the 
surrounding metal, wood or fiber also 
comes into engagement to supplement 
and protect the corks. 

Under these conditions the tendency of 
the cork to yield to compression is greater 
than its tendency to wear. When the 
pressure applied overcomes the rigidity 
of the cork, the inserts are pressed into 
their sockets, practically, flush with the 
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face of the pulley or other friction sur- 
face in which they are set. They do not 
lose any of their efficiency, up to their 
full frictional limit, since they remain in 
contact with the opposing surface and 
present the same face area as before 
they were compressed. This tendency of 
cork to submit to compression and thus 
protect itself from wear is undoubtedly 
the reason for the excellent wearing 
qualities of combination surfaces. 

Two important facts to be remembered 
are that it is the compression of the cork 
in the sockets which causes it to pro- 
trude again above the metal, wood or 
fiber surface, in which it is em- 
bedded, whenever the opposing surface is 
released; and that the natural physical 
properties of this material are such that 
rapid wear is almost impossible. 

That cork inserts used under the so 
called all-cork contact construction have 
these remarkable wearing qualities, if 
properly proportioned In area to the load 


to be carried, can be readily demon- 
strated. 
That cork inserts used under the so 


called composite construction will with- 
stand heaviest loads, constant abuse and 
excessive heat is shown by their present 
use in more than 40,000 motor-car 
clutches and by the adoption of this con- 
struction by more than sixty automobile 
manufacturers. 


Use IN PULLEYS 


In power transmitted by means of pul- 
leys driven by belts, it is generally 
acknowledged that the capacity of a belt 
of given dimensions is greater than the 
capacity of the pulleys over which it 
runs; therefore, pulleys having high fric- 
tional efficiency are most desirable. 

The loss that occurs from the slipping 
of belts reduces product, reaches back to 
the coal pile and means waste, while on 
the other hand the failure of certain ma- 
chines to operate at the desired speed 
means loss, and in some cases a defec- 
tive product. 

To eliminate these difficulties, pulleys 
are lagged and relagged, belts are run 
under excessive tension, to the injury of 
the belt, and with an increase in journal 
friction far beyond economical operating 
conditions. Belt dressing is purchased— 
sometimes in large quantities and to an 
extent that means an appreciable yearly 
charge te expense account. 

If cork inserts are used in pulleys such 
lagging, excessive belt tension and belt 
dressing are unnecessary. 

Pulleys and friction clutches, from the 


smallest size to the largest, thus 


equipped, have a frictfon surface with a 
high coefficient of friction, long life and 
uniformity of action under all conditions 
of temperature, oil, moisture, etc., feat- 
ures in which they excel all others as 
may be ascertained by the reports of en- 
gineers and from technical data available. 


AMERICAN MACHINIST 
TESTS 
That the cork-insert pulley exceeds 


ali others in efficiency is shown by tests 
made by Prof. C. M. Allen, at the Wor- 
cester Polytechnic Institute, a full report 
of which is too voluminous for this paper, 
but from which report we copy the fol- 
lowing: 

“The objects of these tests is to com- 
pare the relative power-transmitting 
properties of the various standard pul- 
leys with those of iron and wood pulleys 
fitted with cork inserts. The standard 
pulleys used were the smooth iron-face 
pulley and the ordinary wood pulley. 

“All of the pulleys were new to start 
with, but were in prime running condi- 
tion when the principal tests were made. 

“The belt used was leather and was 
kept in good running condition during the 
test. 

“The belt speed was about one thou- 
sand feet per minute; the revolutions per 
minute of tested pulley were about two 
hundred. 

“The conditions of atmosphere were 
such as to give a good variety of tests, 
being made during the months of July 
and August. 


Per CENT. SIP. 
Iron with 
Cork Inserts. 


Load on 


Dynamometer. Iron. 


105.0 0.00 1.30 
115.0 0.10 37 
125.0 0.18 44 
135.0 0.28 jl 
145.5 0.38 5S 
155.0 0.47 65 
165.0 0.56 72 
175.0 0.65 79 
185.0 0.74 86 
195.0 0.83 93 


0.92 

1 ol 

1.12 
1.19 
) 1.28 
55.0 1.37 
1.46 

1.55 

1 64 

l 

l 

2 


60 


86 
00 
325.0 2.18 
TABLE 1. SLIP ON DYNA- 
MOMETER LOAD. 
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“From the average results of over one 
hundred tests, the iron pulley with cork 
inserts at a point of 2 per cent. slip 
(which is considered allowable in com- 
mercial practice) shows an increase in 
its power-transmitting capacity of 51 per 
cent. over the plain iron pulley.” 

Subsequently to the test in Table 1, it 
was deemed advisable to make a test of 
the relative efficiency of several types of 
small high-speed motor pulleys; and again 
tests were made by Professor Allen. The 
pulleys were all five inches in diameter 
with three-inch face, and were: 1, cast 
iron; 2, cast iron with cork inserts; 3, 
fiber faced with cork inserts. 

In Table 2 aregiven results showing the 
relation between slip in per cent. and 
horsepower transmitted by the various 
pulleys tested. This table was made up 
from curves. 
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PER CENT. 
SLIP. 
Cast Iron ‘Fiber and 
Horsepower. Cast Iron. and Cork. Cork. 
1 0.23 0.217 0.155 
2 0.46 0.43 0.310 
3 0.70 0.65 0.465 
1 0.95 0.86 0.620 
5 1.20 1.085 0.775 
6 1.50 1.30 0.930 
7 1.85 1.55 1.085 
s 2.35 1.80 1.240 
9 3.35 2.10 1.395 
10 2.43 1.55 
11 2.85 l.@a 
12 3.40 1.90 
13 2.12 
14 2.35 
15 2.70 
16 3.18 
17 3.95 
TABLE 2. SLIP PER HORSEPOWER. 


A series of tests were made at the 
Lowell Textile School to determine the 
relative efficiency of various types of 
commercial pulleys, both with and with- 
out cork inserts. 

The conditions were as nearly as possi- 
ble those of actual practice and the great- 
est care was observed in maintaining 
them throughout all tests. 

The pulleys and belts were new and 
clean, but were run for a few weeks in 
preliminary trials before beginning the 
final tests. No dressing or preparation 
of any kind was applied to the surface 
of either pulleys or belt. 

The pulleys tested were all eighteen 
inches in diameter, six inches face, and 
were of the following types: 1, wood- 
rim pulley; 2, wood-rim pulley, with cork 
inserts; 3, wood-rim pulley, lagged with 
leather; 4, steel pulley. 

The initial belt speed in all tests was 
about 1560 feet per minute, and the in- 
itial belt tension was approximately 50 
pounds per inch of width of belt. 

The comparison of power transmitted 
at 2 per cent. slip, which is considered 
a commercial allowance, is given in the 
first column of the following table: 











= = | =| Relative 
Type of Pulley. E A= Value, 2 per 
L = ‘ TH 
= | a | Cent. Slip. 
S | a 
- mn 
Re 
| s 
Wood-rim pul- 
ley with cork | 
inserts. .....| 11.8 | 13.2 | 4.6 100 percent. 
Wood-rim  pul-, 
ley, leather 
De. .ss00 BISMALSA.T Ii. * 
Steel pulley....| 8.3] 12.7) 6.0! 70“ * 
Wood-rim_ pul- | 
Se Toe wel e's 


Percentage of gain of wood-rim pul- 
ley with cork inserts over same 
without inserts............. 51 
Percentage of gain of wood-rim pul- 
ley with cork inserts over plain 
steel pulley without inserts. . . 42 
Percentage of gain of wood-rim pul-| 
ley with cork inserts over leather-| 
lagged pulley without inserts....) 35" “ 





TABLE 3. ACTUAL PRACTICE TESTS. 








Other tests were made, which would 
indicate that the percentage of gain for 
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the cork-insert pulleys underconditions of 
less belt tension than that maintained 
throughout these tests would be even 
greater than shown above. 


CONCLUSION 


The several reports from which the 
above tables were taken show that main 
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driving pulleys, receiving pulleys and 
motor pulleys, and, in fact, all pulleys 
which may be overloaded or on which 
slipping may occur, will yield better ser- 
vice if equipped with cork inserts than 
otherwise. 

Both wood pulleys and wood-rim iron- 
arm and hub pulleys now in use may be 
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equipped with cork inserts in the machine 
shop of your factory at small expense 
by obtaining the necessary directions and 
authority. 

Cork-insert pulleys have been put in 
by a comparatively few factories, but 
more than 20,000 cork-insert pulleys and 
frictions are in use in textile mills. 











Constructive Industrial Education 


The agitation for industrial and trade 
schools has resulted in preparing the 
public mind to look more favorably upon 
the expenditure of public money for the 
establishment of manual-training schools, 
domestic science schools, and here and 
there an attempt for a public trade 
school. 

What has been done thus far is inade- 
quate because of its purely experimental 
character, or because of the circum- 
scribed private or local condition, or yet 
because of the narrow scope the origina- 
tors confined themselves to. But for all 
that has been done, the conviction is 
growing that the coming industria] edu- 
cation must not only train the highly 
skilled mechanics, but its scope must be 
wide and broad enough to include the 
semi-skilled and wholly unskilled indus- 
trial workers as well. 

Moreover, while the character and pro- 
cesses of the industries of our country 
vary in different localities and sections 
of the country, their larger interests are 
national and even world wide, and there- 
fore the scope of the coming industrial 
education should be national first and lo- 
cal afterward. This being so, it is conceiv- 
able that the interests of all concerned, 
of the industries as well as of all in- 
dustrial workers, would be served best 
if the foundation upon which the super- 
structure of specific trade training and 
higher industrial education is to be 
reared, be general in its character and 
be in close relation with our educational 
system. 

Manual training, if broadened and 
deepened in the manner indicated below 
could be made to serve as a foundation. 
With an increasing severity of economic 
conditions, the absolute necessity of a 
thorough industrial and trade education 
of all industrial workers will force itself 
to the front, and a differentiation of 
courses in our public and high schools 
will be the first step taken by our schools 
to meet the economic requirements. This 
differentiation should be such that, 
wherever the course terminates it should 
include a first-class education in the sub- 
jects of that course. For instance, the 
course differentiating from the seventh 
grade and having industrial education for 
its final object, should, at 14 years 
of age, be complete for those who do not 
expect to go to school any longer. 


By P. Kreuzpointner ™ 








Some comments on_ the 
fundamentals of industrial 
education. 

A plea for specific trade 
schools interchanging time 
between the shop and the 
school. | 

A system advocated that 








must train the unskilled as 
well as the skilled. 

A two years’ industrial 
course, following the gram- 
mar grade, favored. 

















*Chairman, Industrial Education Committee, 
American Foundrymen’'s Association. 

At the same time this course would 
be preparatory for those who expect to 
enter the industrial high-school course. 
Here again the industrial course should 
be so arranged that those who expect 
to become mechanics at 16 have re- 
ceived al] they could reasonably expect 
to receive as a preparation. Upon the 
other hand those who intend to en- 
ter an engineering college would have 
still two years in which to round out 
their preparation with the help of the 
first two years. Of course, such a propo- 
sition will at once run counter to the 
sacred tradition of the American school 
that there should be no stopping place 
in the American educational system, but 
an uninterrupted advance from the pri- 
mary grade to the university. 


WHat DIFFERENTIATION WouLp MEAN 


It is in this traditional fetich ruling our 
educational system, that the high schools 
must be feeders of the colleges and the 
grammar grade must necessarily be the 
feeder of the high school, that we en- 
counter the greatest obstacle to differen- 
tiation in favor of industrial education. 
All subjects in all the grades are dove- 
tailed into each other so as to ninally 
meet the entrance requirements pre- 
scribed by the college to the high school. 





It is this tradition, and in addition the 
lack of sympathy of the teachers with the 
industrial subjects, which would emas- 
culate specific trade education in 
the public schools as it has emas- 
culated manual training. No other al- 
ternative is left but to realize that the 
courses for industrial education must 
branch off from the common-school sys- 
tem at some stage of its progress. 

It means the establishment of a system 
of separate schools for industrial edu- 
cation to do justice to our industries 
and our industrial workers. These schools 
to be part of the public school system but 
branching off at the seventh grade and 
be so organized as to meet the needs of 
those who go to work at 14 years of age 
without, however, hindering the progress 
of those who wish to go higher. Educa- 
tors begin to see that one serious defect 
in the present school method is that too 
muc’ is taught having no application af- 
ter leaving school unless the pupil re- 
ceives more schooling afterward. Dif- 
ferentiation of courses will relieve the 
school from some of the subjects which 
could be taught more thoroughly in the 
industrial school. 


NATURE OF INSTRUCTION 


Having made up our minds as to the 
necessity of a system of _ industrial 
schools, distinct within themselves, the 
question will be asked what is to be 
taught in these schools. Since these 
schools must serve all classes of indus- 
trial workers, the instruction must be 
general and preparatory rather than spe- 
cific and specialized. 

They must try to lay a solid founda- 
tion of sound primary principles and rea- 
soning powers to serve as an efficient 
preparation for whatever industrial occu- 
pation is to be followed. The training 
must be such as not only to develop the 
mechanical abilities and earning power, 
but also awaken a sense of responsibility 
and be disciplinary in character. The 
fact that in the modern industrial world 
nearly all business transactions are car- 
ried on on a large scale requiring a high- 
ly specialized organization for proper ex- 
ecution demands the subordination of the 
individual will to the details of the or- 
ganization. This has become essential 
to the success of any industrial under- 
taking and therefore a comprehension of 
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this fact should appeal to the selfish in- 
stincts of the pupils of industrial schools. 
All the more so since this principle ap- 
plies with equal emphasis to the social- 
economic welfare of the community, 
Constructive industrial education must 
the economic value of 


also recognize 
training the unskilled as well as the 
skilled. All our efforts thus far have 


been directed toward the top. We have 
been training foremen and specialists and 
guided the young men toward college 
rather than toward the shop. This seems 
to be a reversal of the principle of na- 
tural selection. The application of this 
principle would suggest a system of in- 
dustrial education open for the mass of 
industrial workers and so arranged that 
the talented ones can escape upward 
where they ought to find schools to guide 
their talents in the direction of greatest 
usefulness to themselves and to the com- 
munity. 

The aggregate economic loss by leak- 
age in our modern industrial plants, due 
to careless or misunderstood manipula- 
tions during the daily operations by un- 
skilled labor, is enormous and has to .be 
included in the cost of production. Con- 
sidering the great proportion. of semi- 
skilled and unskilled industrial workers 
tc highly skilled workers, with no pro- 
vision whatever for the systematic educa- 
tion of the former, any system of indus- 
trial schools which ignores the aggregate 
economic importance of the unskilled 
workers is deficient and inadequate. 


SuBJECTS TO BE TAUGHT 


In all successful schemes of educa- 
tion the acquisition of knowledge of gen- 
eral principles precedes the application 
of these principles for specific purposes. 
The better able the specialist is to roam 
over a large field of knowledge the more 
successful he will be. 

Some form of manual work should be 
taught in all grades, from the kinder- 
garten up. Supposing at the seventh grade 
the desired division of courses takes 
place, then the manual training in the 
industrial course should assume a more 
distinct industrial aspect by closely relat- 
ing the language and arithmetic taught 
to the manual work. Arithmetic should 
be applied in terms of accurate meas- 
urements and calculations. But it should 
be so applied sparingly in conformity 
with the immature minds of the pupils. 

Language should be similarly taught 
in relation to the work on hand, to grad- 
ually acquaint the pupils to the use of 
technical terms. Correct language should 
receive a maximum of attention. In 
teaching history and geography, instead 
of memorizing the names of countries, 
mountains, rivers, battles and events 
which are mostly without meaning and 
interest to the pupils, a history of our 
industries would be more proper. While 
we do not have anything like the his- 
tory of the guilds of European countries, 
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yet the history of the industria] devel- 
opment of the United States is rich enough 
in such historical events as would serve to 
arouse the patriotic interest of the pupils. 
At the same time this part of our his- 
tory could be easily correlated with the 
geography of the country. Take, for in- 
stance, the letter of Governor Winthrop, 
of Massachusetts, wherein, in 1648, he 
tells his son that “their blast furnace is 
doing exceedingly well, having been able 
to produce eight tons of pig iron the past 
week.” Think of the stretch of imagina- 
tion which is covered by the 260 years 
of our industrial history, from the time 
when the production of 8 tons of pig iron 
per week was considered a record-break- 
ing performance, to the present time, 
when we have blast furnaces producing 
800 tons of pig iron in 24 hours. 


SuBJECTS SHOULD Be MADE INTERESTING 


What boy would not be fascinated by 
following the New England farmer to 
his humble home and see him making 
nails on the sly, for his own use, in the 
middle of the night, so as not to be dis- 
covered by the British and be fined for 
making his own nails instead of buying 
the imported ones? How amused the 
boys would be if they would learn that 
the War Department, during the Revo- 
lutionary war, sold some of the Hessian 
prisoners of war who were with the Eng- 
lish army, to the ironmasters in Penn- 
sylvania for £30 sterling each. And thus 
these Hessians subsequently helped to 
make shot and shell for the United States 
army to be used against the British. 

While seventh- and eighth-grade pupils 
are too young to understand anything 
about the economic principles entering 
into industrial life, yet they are not too 
young to grasp the idea that with ninety 
millions of people to be fed, housed and 
clothed, we cannot be as lavish and waste- 
ful with the use of our resources as our 
grandfathers could afford to be, when 
to their eyes every resource seemed 
to be inexhaustible. 

A good teacher could weave this ma- 
terial into a sense of understanding for 
civic responsibility, to be developed more 
fully later on. That kind of teaching pre- 
supposes, of course, competent teachers. 
In the eighth grade, allusions to busi- 
ness methods and the rules of hygiene, 
as well as to physical laws, could be 
gradually introduced. What the teaching 
in these two grades should aim at is good 
language, familiarizing the pupils with 
industrial terms, acquaint them with the 
names and use of tools without insisting 
upon too great accuracy which their minds 
is not yet ready to grasp to develop 
their intelligence and to guide the boys 
toward a comprehension of the require- 
ments of the actual life. 


CONTINUATION SCHOOLS 


Those employers who engage boys and 
girls at 14 years of age should see their 
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way clear to send them to a continuation 
school on the Cincinnati plan. As a mere 
business proposition, if for nothing else, 
they would find it would pay to do so. 
Besides the resulting benefit to the com- 
munity would be very great. This idea 
of continuation schools for employees is 
beginning to find favor quite rapidly. 


THE IDEA Is SPREADING 


Thus, several large commercial houses 
in Boston have made arrangements with 
the school authorities for the establish- 
ment of continuation schools for their 
employees. The success attained in the 
first ten weeks’ course exceeded the ex- 
pectations of the most hopeful. The em- 
ployees of the shoe and leather indus- 
try attended and were paid their wages 
while attending school. Among the sub- 
jects studied were production and dis- 
tribution of leather, location of hemlock 
and oak forests, hides, vegetable tan- 
ning, commercial geography of the leather 
industry, mineral geography of the 
leather industry, mineral tanning mate- 
rials, commercial arithmetic, commercial 
correspondence, leather problems, manu- 
facturing, various kinds of leather, shoe 
manufacturing and office method. 

Needless to say that the same kind of 
teaching is to be applied to evening 
classes. But it is the day continuation 
school, outlined above, which gives most 
satisfaction notwithstanding the loss of 
time and pay of wages while they are at 
school, 


INDUSTRIAL HIGH SCHOOL 


The classical high school of the old 
traditional organization, with its manual- 
training annex, is entirely inadequate to 
meet the requirements. Nor has the 
manual-training high school proved sat- 
isfactory in that respect. They have 
trained away from the shop rather than 
for it. A four years’ industrial high- 
school course, running parallel with the 
classical high-school course, is liable to 
meet the fate of the present manual- 
training high school. 

Strong social and economic forces unite 
to bring this about and this tendency 
must be recognized. But there is urgent 
need for a provision for those who do 
wish to continue in the day school for 
two years longer, in order to get a better 
preparation for the higher skilled trades, 
or who are ambitious enough to train 
for a foremanship. 

A two years’ industrial course, follow- 
ing the grammar grade, would accomplish 
the purpose of such a preparation and 
at the same time fill in the gap between 
13 and 16 years of age before the boys 
enter upon any definite occupation. At 
16 years of age trade schools should be 
established for specific trade education. 
Those trade schools would give most sat- 
isfaction which would interchange time 
between the shop and the school. 
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Oil Burning Melting Furnace 


In a small jobbing foundry there is a 
necessity for a furnace in which a small 
heat of iron can be quickly obtained. 
Frequently an important iron casting is 
delayed, waiting for enough work to 
make a charge for the cupola. There 
are some revolving furnaces, principally 
used for brass work, in which it is claim- 
ed that iron can be melted, but it has 
been my experience that a satisfactory 
quality of iron cannot be obtained from 
these furnaces. 

On the Pacific coast the cost of coke 
and coal is high, while the cost of fuel 
oil is low. On account of the high cost 
of coke numerous attempts have been 
made to use oil as a fuel in an ordinary 
cupola, but without success. 

On account of high fuel cost in a cup- 
ola and the need of a furnace in which 
small heats of iron can quickly be ob- 
tain, I developed in 1906 an oil-burning 
furnace for this purpose, and this furnace 
has been in successful operation at the 
Mare Island navy yard since that time. 

In Figs. 1, 2 and 3, is shown the con- 
struction of the furnace and the arrange- 
ment of the oil and air piping. As the 
furnace was originally experimental, 
scrap material was used as far as possi- 
ble in order to reduce cost, and this will 
account for the patchwork shown in the 
drawings and photographs. 

The framework is of plates, angle- 
irons and castings. The top and side 
walls are of the very best quality fire- 
brick and the hearth is of magnesite 
trick. In the furnace there is an inclined 
hearth and a collecting chamber for the 
molten metal. A charging door is pro- 
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5 Air to Burners 






By H. A. Evans* 








The furnace 1s made of 
sheet metal and structural 
steel, lined with fire brick 
with a hearth of dolomite. 

California crude oil at 
15 lbs. pressure and air at 
3 lbs. are mixed and burned 
to melt down iron for cast- 
ings. <A reflected flame 1s 
used in a special burner. 
This is twice reversed over 
the short hearth to deliver 
more heat and can be ad- 
justed to make the flame 
oxidizing or reducing. 

Chemical analyses and 
physical strength tests are 
given to show results ob- 
tained in the furnace. The 
heat can be regulated to use 

















it for a brass furnace and 
the consumption of fuel is 
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*Naval constructor, U. S. navy. 


vided both at the top and side. The flue 
is at the same end as the burners. A 
peep hole is provided at the same end, 

































































































































W.1. Pipe 16 Dia 
2 Gate Valve ; sO 
2" Air to Burner asta a ~ "4 Peep Hole. —T 
W.L. Pipe NY 6 t 4"Dia j a 
. r iahontan ~ af Dia} n> AAA 5 : Sy -- TQ 
Burner a ‘ . ; Burners,~ & } 
Xx t - os 6 Dia t 0 - 4 
9x10 Flué t ti 2 ; > Te > iy 
SY : 1 1 I “ze ON 
14 Oil Pipe ¥~~=4 : ‘ee i Nn ms } Sk > 
2 Oil Pipe — Ss ‘ : } : = , t 
% Globe___ } ‘ | " a! t Si 9s nw 
7 i : } r 10 
, Valve. <4 ae x) qi } b RY 
5 Air to Bur- N 2 4! { > hay 
Ts , > ‘ “ . » { _~— > 
mers, W.l. Pip tFipa brick 5! bh ; ) 3 y 
2° Gate w) \ + Tap o> =a ‘ ~ ty 
~~ S Sa eg | Netel Spout : , 
™ 
oe ? SS ssa 
(3 é + : €| ae 
ems Ts Peep Hole Fr + ae wy it 1 @ 
Sazg 7y * % > FF ae Ff 
mis + 
an 3 
ry a r 
2oo ! 
a== 3 b 
Sao - } - 3144 = 3-9 > —_— 3-0— -— = 
es 44 Vil Pipes 910% e 
— Fo af . . 
a = © q 2”Air Pipe to Peep Hole Fic. 1 Fic, 3 
” Section through f} 2 Gate Valve 
A- % Oil . 1. Air to r ia 
% Oil Pipe_— Peep Hole _____ ee ee Metal Spout 
' 1,7 . 
2 Gate Valve ~<S Chalgtus \ . _— 
5 Airto _ _47 Beracre - i J " 
Burners -. Ddor n A 
i Be Oe 
2 Gate Valve IT . 














. ' 
4% Oil Pipe 





DETAILS OF OIL-BURNING FURNACE FOR MELTING TRON OR BRASS 


being fitted on a small box, to which air 
pressure is admitted, to prevent the flame 
from escaping or the peep box from 
becoming overheated. 

The best results are obtained by oper- 
ating the furnace with the oil at about 15 
pounds pressure, and the air at 3 pounds. 
Satisfactory results,-however, can be ob- 
tained with the fan blast pressure for 
atomizing and for combustion. Cali- 
fornia fuel oil of 14 to 20 gravity should 
be heated to a temperature of 120 degrees 
Fahrenheit. 

A detail sketch of the burner that 
has been found most satisfactory is given 
in Fig. 4. Here A is the body, B the 
bonnet, C the oil pipe, D machine screws 
and E a rubber gasket. 
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DETAILS OF OIL BURNER 
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OPERATION OF FURNACE 

The folding doors in the bottom of the 
collecting chamber are closed and the 
bottom covered with sand. The pig iron 
is placed on the hearth either through the 
side or top door. The burners are lighted, 
using oily waste. The top door is left 
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hole in the flue near the furnace, or the 
furnace itself can be observed through 
the peep hole. When the proper regu- 
lation is accomplished the hottest part is 
the hearth end, while the end where the 
metal is collected is at a lower temper- 
ature. The iron on the hearth melts 














Fic. 5. THE 


pen until the burners are well lighted 
and the furnace warmed up, and the door 
is then closed, the gases escaping through 
the flue. 

The flame from the burnersisso adjust- 
ed, by regulating the supply of blast and 
oil, that it strikes the end of the furnace 
farthest from the burner just above the 
collecting well, and then returns along 
the hearth to the flue. The burners are 
then further regulated to good 
combustion and the blast is made 
just sufficiently strong to draw out 
the flame to that length which will cause 
its hottest points to come in contact with 
the meta! on the hearth, its oxidizing 
points to play above the same and its 
cooler parts to overlie the collecting well. 

This reeulation is obtained by observ- 


give a 


ing the color of the flame through a small 


FURNACE AS 


INSTALLED 


and immediately flows down the incline 
to the collecting end. Here, owing to the 
character of the flame at this point, the 
temperature is not sufficiently high to 
burn the metal, but the temperature is 
high enough to insure hot metal for pour- 


ing. 
The tapping off hole is kept open until 
the metal begins to run out and then 


stopped until sufficient metal has collect- 
ed to tap off. When the charge on the 


hearth has been reduced by melting, 
the furnace can be recharged either 


through the side door or top door. 


ADVANTAGES OF REFLECTED FLAME 


By using a reflected flame, a relatively 
long flame is made to twice reverse a 
relatively short hearth, and thereby de- 
liver more heat at the point needed than 
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would be possible with a straight flame. 
Furthermore, by adjusting the flame as 
described, its oxidizing and reducing 
points can be brought to any place de- 
sired, and thereby effectually prevent the 
sulphur of the oil from entering the 
metal. Careful analysis extending over 
long periods shows that in no case has 
the sulphur content increased, and in 
some cases the sulphur in the metal has 
actually decreased after melting. 

The regulation of the blast is import- 
ant. If too little-blast is used the hot 
part of the furnace is too near the col- 
lecting end, and the iron will be burned; 
and if too much blast is used, the furnace 
is cooled off and the flame is drawn out 
too long, thus causing the maximum tem- 
perature to be found in the flue or the 
stack. Again, if the furnace is too short 
with a given flame, the collecting end 
will be too hot and the metal will be 
burned. If the furnace is too long, the 
collecting end will be too cool and the 
metal will not run well. 


RESULTS OBTAINED 


The first melt taken out of this type of 
furnace was successful. The first charge 
was 600 pounds of pig iron and it was 
hardly expected that satisfactory castings 
would be obtained at first, but excellent 





Fic. 6. TAPPING IRON FROM THE FURNACE 


small’ castings were made and a coupon 
taken from this melt showed a tensile 
strength of 26,000 pounds. 
The data taken on the 
as follows: 
Charge, 600 pounds pig iron; melted 


first melt are 


iron showed at spout 17 minutes after 
burner was lighted (furnace had pre- 
viously been warmed up with a wood 


fire); 300 pounds of metal tapped 25 
minutes later; 275 pounds of metal tap- 
ped 10 minutes later; bottom dropped; 
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tensile strength of coupon taken from 
heat, 26,000 pounds per square inch. 

Since that time many iron heats have 
been taken and a large number of physi- 
cal tests and chemical analyses have been 
made and these show a uniformly satis- 
factory product. 

The two analyses given below of pig 
charged and resulting metal are typical 
of the results obtained: 




















Pig 
Charged 
(Egling- Resulting 
ton) Metal. 
PR tks anedees 3.2% | 32.81‘ 
Combined carbon.... . 0.82 | 0.33 
Silicon iiciateeelae 2.5 | 2.23 
PRMMOEUB, . ccc cccss 1.10 1.10 
ere Te trace none 
Manganese 5 them 0.31 | 0.92 
Tensile strength, 24,342 pounds 
CRED. onc seceandu 3.2 % | 3.41 
ee CRE 6a sea wewas | 3.52 } 3.85 
Ps. ckenenseusna wen i 2.5 ; 2.19 
0 eee 1.10 | 1.04 
EET. cavsecvecenes trace | none 
Manganese.......... 0.31 } 0.75 





Tensile strength, 21,273 pounds 








CONSUMPTION OF OIL 

Eighteen hundred pounds of pig iron 
were melted in this furnace with a con- 
sumption of 85 gallons of 15 gravity fuel 
oil. this being the total amount required 
when starting with cold furnace. A 
smaller charge will require relatively 
more oil than a charge of this size, as 
the furnace itself must be heated. With 
charges from 1500 to 2600 pounds, the 
consumption is from 45 to 50 gallons of 
oil per thousand pounds of iron melted. 
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With oil at 2 cents a gallon, the fuel cost 
for this melt is $1.70. With coke at 
$13.50 per ton (present price on the Pa- 
cific coast), the fuel cost for this melt 
in a cupola will be about $3.60. 


Use AS A BRASS FURNACE 


While the furnace was designed pri- 
marily for taking small heats of iron, it 
has been found most useful as a large 
brass furnace, particularly for melting 
large quantities of scrap brass, and it 
has been extensively used for this pur- 
pose. Large quantities of scrap brass ac- 
cumulate in the repair work at navy yards 
and while some of this scrap can be used 
direct on certain work, it is found desir- 
able and necessary to melt much of it in 
quantities and pour into brass pigs. 

Large quantiti-s of old condenser 
tubes accumulate and it has been pre 
viously found difficult to satisfactorily 
use this scrap. There is a great deal of 
dirt on the tubes and on account of 
their thinness and the large volume of 
space occupied, it has been difficult to 
melt this scrap at low cost. Moreover, 
the zinc loss in melting: has been large. 
The furnace described has been found 
well suited for this use. 

In melting condenser tubes, the fur- 
nace should be heated to a high tempera- 
ture before charging. If the furnace 
is charged before heating, the tubes will 
settle as heated and the coating of dirt 
and deposit from the tubes will make 
it difficult to melt. If the furnace is 
first heated to a high temperature and 
then charged from the top door, melting 
will take place very rapidly. 

In Fig. 5 is shown the furnace as it 
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is set up in the foundry. A chute leads 
from the charging platform to the top 
charging door and the scrap is carried 
to the furnace through this chute. By 
this means the furnace can be rapidly 
charged at a low labor cost. A jib crane 
swings over the furnace to handle the 
materials and metals with. 

In Fig. 6 is shown the furnace as a 
charge of iron is being tapped from it 
after being melted. The peep hole mea- 
tioned farther back in the article can 
be plainly seen in the front of the fur- 
nace. Another one was later placed on 
the back of the furnace near the valves 
so the oil and blast could be regulated 
more easily. 

It has been found that the zinc loss 
in melting is not excessive. The usual 
composition of condenser tubes, when 
new, is copper 70 per cent. and zinc 30 
per cent. 

Typical analyses and physical tests of 
the metal contained from the old con- 
denser tubes, when melted, follow: 


Elonga- 
Tensile tion in 5 
Strength. Inches 
Coupon first tap from heat 26,530 Ib 33.6°; 
Coupon later tap from heat 24,671 lb. 29.6% 
ANALYSIS. 
Tin . 0 62° 
Lead 0 61 
Copper - 74.18 
Zin 24.59' 
Coupon first tap from heat 25,487 Ib 31.2 
) 


1.2% 
Coupon later tap from heat 22,349 Ib. 24.4! 
ANALYSIS, 
Tin 0. 76°) 
Lead Oo sof 
Copper 76.32° 
Zin 22.12% 
In addition to the melting of scrap, the 
furnace has been used on all classes of 
brass work with excellent results. 








Drilling Tests of a P 


lain Radial 








The following table shows some in- 
teresting tests on a Bickford No. 2 plain 
radial, drilling on July 26, 1910. 

This shows the power absorbed in 
drilling in cast iron. While some of these 
tests consume as much as 16.5 horse- 
power, the makers recommend that the 
motor be limited to 7'~ horsepower, as 
this can be counted on for an overload 
of about 50 per cent., which permits 
using a 0.030-inch feed for all sizes of 
drills up to and including 2'% inches, at 
a cutting speed of 70 feet per minute. 

A careful study of this table will show 
the speed and feeds which accomplish the 
most work with the least power. It will 
be noted in most cases that doubling the 
feed, from 0.015 to 0.030 inch, only in- 
creases the power consumption about 50 
per cent. While power cdnsumption is 


not the orly item to be considered it 
should be remembered that it also means 
wear on the machine. 





SPEED FEED PER REVOLUTION 
| — 

Size. |Revs Feet 0.015 ]}0.020}0.025 0.030 
1 | 172 5.1 11 14] 4.9 5.2 
l 104 508 a4 is} 5 4 5,0 
l } 214 56.0 5.0 54] 7. 64 
l 238 62.3 5.7 6.0 605 7 & 
l 26S 70.2 6.4 608 ro | 8.2 
l 306 80.0 7.4 ee ew S.4 QO 5 
l 172 56.4 1.3 » 4 | 6.6 7.1 
l 104 63.4 » 9 6 6 | 4.2 7.9 
l 214 70.0 64 7.21 7.9 8.7 
1} 238 77.8 7.0 7.9] 8.7 9 7 
1} PAS 87 6 a 8 7 | 9 7 l 0 
1} 306 100.0 so as 10.9 1205 
14 155 40 8 5.1 S25 7.% s.% 
14 172 675 , 6 6.9] 84 SS 
14 194 76.2 6.3 382 Ss 
14 214 84.0 7.0 8.4 10.1 10 7 
14 238 93.4 7.8 9.2 11.1 11.8 
14 268 105.0 ee 10.3 12.4 11 

| | 
12 | 134 61.2 5 69] 7.3 8.9 
1? 15 70.9 6 6 7.9 SS 10.3 
1? 172 783.8 7.4 8.7 9.9 11.0 
1? 194 ss_8 8.5 9.7 11.4 12.8 
17 | 214 98.0 941106] 12.7} 14.1 
1? 238 110.0 10 6 11.7 14.3 16.5 











SPEED Freep PER REVOLUTION. 

Size.| Revs Feet 0 01510 02010 .025 10.0380 
» QF 005 6.1 7.0 7.4 9.3 
» 107 55.6 6.4 7.4 7.9 9.9 
» 121 63 4 6.7 8.0 8 6 10.2 
2 134 70.1 6.4 7.1 os 10.6 
7. 155 81] 2 7.2 a aS 12.0 
? 17 mw 2 7.8 9.; 11.1 13.2 
» 14 io? 0 8.6 10.6 > 7 14.7 
2 121 ‘1.1 s 9.3 10.9 11.0 
134 78.0 7.5 8.1 9.7 9.9 

2 l “1 82; 9 11.3 11.9 
» 17s IOS 0 9 2 | 10.9 13.3 14.7 
\ 10 70.0 7.4 10.1 10.4 11.2 
121 79.2 8.7 11.2 11.8 13.0 

134 S7 6 7.9 1000 10.4 11.6 

| 1OOo 0 ys 10O.4 11.6 13.6 

2% 7 60.90 s 10.3 11.8 l , 
2 107 77.0 “6 11.4 3.2 17 
27 121 S71 11.1 3.1 1 16.3 
2} 134 96.5 0.9 3.4 13.3 14.9 
7 su 0.0 su 10 5 12.2 13.9 
3 a7 76.4 9.4 11.1 12.7 14.3 
3 | 107 84.0] 11 :) 8.31 8.7 T 8.7 
; | 12.3] 13.8] 15/3 


i 12) 95.0 10.9 








DRILLING CAST TRON 
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Pickling Castings and Dips Used 


As there are many places where cast- 
ings could be pickled to advantage where 
this is not done, it is probably safe to 
assume that its advantages and operation 
are not thoroughly understood. 

Cast iron is poured at such high tem- 
perature that it is almost impossible to 
prevent some of the sand from the molds 
adhering to the castings regardless of the 
facing material which has been used, and 
in many cases a scale is formed by the 
union of iron oxide and sand. Even when 
fairly free from sand the castings are 
very apt to be covered by the scale of 
black oxide, which is very hard to cut, 
and the sand which it contains acts as an 
abrasive and grinds away the edge of 
the cutting tool. In many classes of work 
it becomes absolutely necessary to re- 
move this before the piece is machined. 

Sulphuric acid has been very largely 
used for this purpose and muriatic acid 
is sometimes substituted but not gen- 
erally considered as good as sulphuric. 
The objection to sulphuric acid seems to 
be that it eats away the iron around and 
underneath the scales of sand instead of 
dissolving these scales and it also has a 
tendency to rust the castings. It is par- 
ticularly objectionable where castings are 
t>? be plated, as the rust forms under the 
plating and causes it to flake off. 


HYDROFLUORIC ACID 


Some foundrymen are beginning to use 
hydrofluoric acid for the pickling baths, 
claiming that this dissolves the sand it- 
self and attacks the iron very slowly, this 
being one of the reasons that hydrofluoric 


acid cannot be safely placed in glass 
bottles. 
It is recommended that hydrofluoric 


acid be used in 10, 15 or 20 parts of wa- 
ter, according to conditions. The weak 
solution requires a longer immersion in 
the bath but generally gives the best re- 
sults. It is advisable to have all loose 
sand removed by brushing or tumbling, as 
this preserves the strength of the solu- 
tion, one pound of sand doing more to 
neutralize the solution than several hun- 
dred pounds of cast iron. 

Tanks can be made of oak well lined 
with asphaltum, and the dipping baskets, 
where they are necessary, should be of 
hard rubber, wood fiber or of wood, and 
should have no metal fastenings what- 
ever. When large quantities of work 
are to be pickled the time of immersion 
can be shortened by heating the bath up 
to about 150 degrees Fahrenheit with a 
steam pipe. 

There should be three tanks, the first 
containing the pickle, the next of clear 
water and the third for hot lime water. 
The latter should be very weak, a mixture 
of 5 pounds of lime to the barrel being 


Editorial Correspondence 








Various pickling baths 
for different kinds of work. 
Acids and recipes for ob- | 
taining different kinds of 


finish on work. 














sufficient, and it should be kept hot by a 
steam coil in the bottom of the tank. 


ALways App Acip TO WATER SLOWLY 


It is very important to remember in 
mixing acids that the acids should al- 
ways be added to the water slowly and 
with constant stirring. Never add water 
to acid. The reason for this is that the 
mixing is always attended with heat and 
if the water be poured into the acid, the 
resulting heat would convert the water 
into steam which would blow drops of 
the acid about the room and cause seri- 
ous burns. 

In case any of the acid comes in con- 
tact with the flesh the injured part should 
be covered at once with lime water or 
ammonia. 

Bottles of each of these should always 
be kept in a convenient place. Plain wa- 
ter will relieve the’ pain but the acid 
should be neutralized as quickly as pos- 
sible. 

The hands should be kept out of the 
pickle and rubber gloves used when it be- 
comes necessary to handle the dipping 
baskets or the metal which has_ been 
pickled. 

The following formulas for different 
baths or dips will be found useful: 

Those who attend the pickling of cast- 
ings should wear wooden shoes in order 
to protect them from colds and rheuma- 
tism. A modified form of the old Dutch 
shoe, having a wooden sole about two 
inches thick and upper of heavy leather 
makes about the best protection possible. 


SPECIAL FOR ELECTRO-GALVANIZING 


For preparing work for electro-galvan- 
izing the following can be used with ad- 
vantage, but for no other solution except 
perhaps copper: Add to the dilute acid 
half pound of sheet zinc to each 25 gal- 
lons of solution, adding additional amount 
occasionally as it works out. 


BRIGHT Dip FOR IRON 


Work that has been pickled in the or- 
dinary way to remove sand and scale and 
then dried, usually has a dull black ap- 
pearance. If the work is to be polished, 
the black will be rermoved and the color 


restored in the polishing process; but if 
it is to be plated, or if it is to be left with 
parts of iron showing, the work should 
be run through the bright dip. This will 
bring it out white, improving the appear- 
ance and tending to make it take on a 
white deposit if it is to be nickeled. This 
dip is composed of, 


oy. 8 | ee 24 ounces 
DE Mn cc.nasene emneaseesees 10 ounces 
Pe PN oceencenntense dees 2 ounces 
WE ewecasccavenuteveeseoseanes 2 gallons 

Work that is to be dipped should be 
strung on copper wire, and _ swirled 


around in the solution for a few seconds, 
rinsed in cold and then very hot water 
and dried in sawdust. Articles should 
not be allowed to stay in the dip any 
time, as they would be spoiled and the 
solution ruined. 


SATIN-FINISH DIPS 


Brass work requiring a satin finish may 
be dipped for a few seconds into a mix- 
ture consisting of: 


WA 64606 deneeedeee 1 part 


I{ydrofluoric 
3 parts 


Water 
then dried and run through the bright dip 
to give it a luster. If not satined enough 
the operation may be repeated. 


A BricGHT Dip FoR CopPeER, BRASS, 
BRONZE OR GERMAN SILVER 


ay, ee ee 4 quarts. 


Pereene GONE cosecnceeéucnecees 3 quarts. 
Come GREE. cccccccsccccscse Small handful. 
ANOTHER SATIN DIP 
ae eee 2 parts. 
on ee ere ee 1 part. 
| Se ee % part. 
EE SCN a ae eRe Ree CE nS oe wees > parts, 
After which the work may be rinsed, 


dried and run through the bright dip, if 
necessary. Still another satin dip is: 


Hydrofluoric 2 parts. 
NE Ss aaiwac aAarite sk Gale bene ae 1 part. 
Dn utuveanutevasnenawacscekelee 10 parts. 


FINISHES AND Dips 


An ormolu finish is imitated twenty- 
two or twenty-four karat gold color or 
yellow brass. This finish is used ex- 
tensively on gas fixtures, furniture trim- 
mings, lamps, clocks and bronzes. The 
oromolu dip may be used on bronze oxide 
or copper, and produces a very rich, soft, 
velvety finish, which is handsome when 
lacauered. 








The possibility of utilizing the peat 
deposits of the United States for fuel 
is attracting increased attention. A re- 
cent writer says that a good tract of peat 
of 28 acres in extent and averaging 9 
feet in depth, on proper treatment, should 
yield 50,000 tons of peat fuel, or enough 
to support a community of 100 families 
for 35 years, if the average consump- 
tion of each family were as much as 20 
tons a year. 














st Comb Total 
Silicon. Sulphur Phos Mang Carb Carb 
PIANO PLATES 
2.00°; low 0.40°, 0.60°, 
Sug. 2.00-2.25 und. 0.07 0.40-0.60 0.60—-0 S80 
Pittow BLocks: 
1.60°; 0.010% 0.55% 0. 55°, 0. 30° $_ 50° 
Sug. 1.50-1.75 und. 0.08 0.40-0.50 0.60-0.80 
PIPE: 
2.00% 0.060% 0.60°; 0.60% 
2.00 0.060 1.00 0.60 
Sug. 1.50-2.00 und. 0.10 0.50—-0.80 0.60-0_80 
Pipe Fitrincs 
2.88% 0.41% 1.10° 
1.70 0.058 0.50 0.73 l ) 4.18 
2.51 0.110 0.62 0.4) 0.2 3.18 
Sug. 1.75-2.50 und. 0.08 0.50-0.80 0.60—-0.80 
Pipe FItTTinGs FOR SUPERHEATED STEAM LINES: 
1.72% 0.085% 0.89% 0.48° 0.17° 245° 
1.40-1.60 0.06—-0.09 0.20-0 40 0.45-0.75 $. 00-3 
Sug. 1.50-1.75 und. 0.08 0.20-0.40 0.70—-0. 90 low 
Piston RINGs: 
1.25% 0.40°; 
1.60 0.08% 1.15% 0.35 0.60% 
1.50-2.00 0.06-0.08 0.40—-0.60 0.45-0.60 0. 45-055 3.50 
Sug. 1.50-2.00 und. 0.08 0.30—-0.50 0.40—-0.60 low 
PLow Points, CHILLED 
1 20-1 .40° low low 
1.20 0.090% 0.30% 0.50% 1.20% 3. 20° 
0.75 0 090 0.30 0.30 3.00 8.20 
1.20 0.080 0.30 1.25 3.50 
Sug. 0.75-1.25 und. 0.08 0.20-0.30 0.80-1.0 
PROPELLER WHEFLS 
1.15% 0.32% 0.51% 0.60% 
1.40 low 0.20 0.40 
Sug. 1.00-1.75 und. 0.10% 0.20—-0.40 0.60-1.0 low 
PuLLeys, HEAVY 
1.78% 0.040; 0.556 0. 55° 0.30% 3.75° 
2? 40 0 060 0.60 0.60 3.75 
Sug. 1 75-2.25 und. 0.09 0.50—-0 70 0.60-0.80 
PuLLeyYs, LIGHT 
2.20-2 8O% und. 0.08% und. 0 70° und. 0.70% 
2.40 und. 0.08 0 95 0.70 
2.72 0.040 0.50 0.66 
2.52 0.975 0.77 0.68 3.37° 
3.35 0.089 0.70 0.47 3.42 
2.25 0.040 0.55 0.55 0.30 2.57 
9 15 0.080 0.70 0 60 0.40 3.55 
Sug. 2.25-2.75 und. 0.08 0.60-0.80 0.50-0.70 
Pumps, Hanp 
2.30-2.75°) und. 0.08% 0.60-1.0% 0.30—-0. 50° 
Sug. 2.00-2.25 und. 0.08 0.60-0.80 0.50-0.76 
RADIATORS: 
2.15% low 0.80% 0.459 0.50% 3.50°' 
2.45 0. 104°, 0.44 0.40 0.35 3.40 
Sug. 2.00-2.25 und. 0.08 0.60—-0.80 0.50—-0.70 0. 50-0 60 
RAILROAD CASTINGS 
2.20-2.80% und. 0.08°. und. 0.70° und. 0.70% 
1.40-1.80 0.06-0.08 0.50-0.80 0.45-0.60 0. 40-0.65° 3 
2.25 0.050 0.60 0.75 
1.75 0.070 0.85 0.60 
Sug. 1.50-2.25 und. 0.08 0.40-0.60 0.60—-0.80 
Rous, CHILLED 
0.50-1.00°% 0.01-0.06°% 0.20-0.80% 0.15-1.5° 2 60-3.2 
0.80 0.100 0.88 0.16 0.91 2 84 
0.71 0.058 0.54 0.39 1.38 3.00 
0.65 0.050 0.25 1.50 0 63 3.50 
Sug 0.60-0.80 0.06—-0.08 0.20-0.40 1.0-1.2 ; 0O-3 
Rouus, UNCHILLED (SAND CAST) 
075° 0.030% 0.25 0 66° 1 20° + 10° 
CHEMICAL ANALYSES OF CAST 
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Silicon Sulphur Phos 
SCALES 
1. 67 1. 92° 
2.12 0.61 
1.70 0.63 
Sug 2 00-2.30 und. 0.08 0.60-1.0 0 
SLAG CAR CASTINGS 
1. 76°; 0.075% 0.63°; 
2.00 0.030 0.70 
Sug 1.75-2.00 und. 0.07 und. 0.30 0 
Sou. Pree anp Firrines 
2.00% 0.060° 1.00°; 
Sug 1.75-2.25 und. 0.09 0.50-0.80 0 
STEAM CYLINDERS, HEAVY 
1.41% 0.092°; 0. 38°, 
0.95 0.100 0.30 
1.10 0.136 0.43 
1.00 0.080 0 20-0 .30 
1.35-1.50 0.080 0.50 
1.20-1.40 0.04-0.08 0 40-0.50 0 
0.90-1.20 0.09-0.12 0.20-0 40 0 
25 Sug 1.00-1.25 und. 0.10 0.20-0.40 0 
STEAM CYLINDERS, MEDIUM 
1. 66° 0. 065' 0.70° 
1.60 0.063 0.72 
1.70 0.070 0.70 
1.70 0.075 0.60 
1. 40-2.00 0.085 0.70 0 
1.50-2.00 und. 0.08 0.35-0.60 0 
1.40-1.60 und. 0.09 0.40-0.90 0 
1. 50-1.65 0.080 0.60 0 
1.50-1.80 0.070 0.43 
1. 85° 0.080% 0.60% 0 
1.75 0.100 0.65 
1.32 0.136 0.43 
1.12 0. O85 0.40 
2.00 0.100 0.50 
2.00 0.070 0.30 
1.50 0.070 0.75 
1.59 0.109 0.60 
1.86 0.29 
1.90 0.074 0.50 
1.56 0.061 0.45 
sug 1.25-1.75 und. 0.09 0.30-0.50 0 
STOVE PLATE 
2.90 0.73% 
2.59 0.072° 0.62 
$.19 0. O84 1.16 
2.75 0.050 1 oo 
2.79 0.077 1.40 
2.51 0.110 0.62 
2.76 0.071 0.63 
2.76 0.084 0.65 
2.50 0.060 1.00 
2 60 0.050 0.60 
2.50-3,.00 und. 0.10 0.60-0.80 0 
sug 2 25-2.75 und. 0.08 0.60—-0.90 0 
VALVES, LARGE: 
1. 20-1.50°, und. 0.09° 0.35-0. 60° 
1.00 0.100 0.50 
1 67 0. 26 
Sug. 1.25-1.75 und. 0.09 0.20-0.40 0 
VALVES, SMALI 
1.70 0. O58‘ 0. 50° 
2.23 0 O75 0.67 
Sug 1.75-2.25 und. 0.08 0. 30-0. 50 O 
Water HEATERS 
2.135% 0. 050° 0.40 
Sug 2.00-2.25 und. 0.08 0.30-0.50 O 
WHEELS, LARGE 
2? 10° 0.040' 0.40 
Sug 1.50-2.00 und. 0.09 0.30-0.40 0 
WHEELS, SMALI 
2 10° 0.050 0. 40 
1 60 0. OSS 0 60 
Sug 1.75-2.00 und. 0. 08 0 1410-0 500 
Wutre Tron CastTiInGs 
0 50 0 150 0 20° 
0 40 0 250 0 70 
IRON FOR VARIOUS PURPOSES It! 


Mang 

1. 40° 

0. SO 

1. 60 
5O-0.70 
0.79 
70-0. 90 
0. 60° 
60-0 80 
0. 30° 
0.90 
0.33 
1.00 
0.75 
70-0 .80 
70-0. 99 
SO-1.0 
0.90% 
0.85 
0.75 
0.92 
30-0 78 
50-0 SO 
10-0. 90 
60-0 70 
0.76 
50 

0 60° 
0.55 
0.33 
0.70 
0.70 
0.60 
0.70 
0.38 
0.55 
0.65 
0.78 
70-0. 90 
1. 40° 
0.37 
0.38 
0.80 
0.32 

0 41 
0.63 
0.54 
0.60 
0.60 
10-0 60 
60-0 SO 


SO 


Comb 
Carb 
0. 56° 
0.80°; 
0.99 
0.75 
0.70-0 
0. 50° 
0.99 
0.70 
0.40 
0.52 
0.35 
0.33 
0.18 
0.20 
0.24 
0.37 


0. 50-0. 80° 


SO-1 
0.74 
0.67 
60-0 
0. 50! 
60-0 
0. 70° 
60-0 
0 50 
0.340 
50-0 
0.17 
0 50 


sv 


90 
45 


Total 
Carb 


3.40' 
3.30 
3.00 
3.00-3 
und. 3 
low 


20 
50 


3.50% 


3.00-4 


0.69° 


> +O 


00 
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Slide Rule in Screw Machine Work 


Some people look at the slide rule as 
an interesting novelty, and after ac- 
quainting themselves with the principle 
thereof and doing a few examples to 
satisfy their curiosity, lay it aside as a 
device not sufficiently accurate to be of 
much practical use. 

I have worked many years over 4 
drawing board and would as soon think 
of making a drawing without a lead pen- 
cil as to get along with no slide rule. 
The instruction book usually given with 
the rule contains all kinds of stunts, 
short cuts and examples, many of them 
one never heard of in practice; and to 
look through this book with its queer 
signs and formulas is very apt to dis- 
courage a mechanic who has had little 
or no training in higher mathematics. 

In machine work, such as designing or 
working on such machines as one will 
find in a machine shop with speed and 
feed cones, gear boxes, lathe and milling- 
machine leads, screw-machine cam work 
and the like, the slide rule is an efficient, 
and very decided, time and brain-work 
saver, if used properly. In this line of 
work the rule is used on multiplication 
and division, usually of fractions in the 
form of ratio and proportion. In gear 


By George D. Hayden* 








While many people re- 
gard the slide rule as a mild 
mystery, many others, un- 
derstanding its principle, 
regard its results as too 
inaccurate for careful work. 

For the calculation of 
screw-machine operations, 
gears, cams, etc., accurate 
results can be easily ob- 
tained in a_ short time, 
which, by long-hand meth- 
ods, would require hours of 


figuring. 


*Chief draftsman, Davenport Machine Com- 
any. 

















Brown & Sharpe treatise; likewise the 
number of revolutions necessary to re- 
volve turret, etc. The slide rule here 
will be used as follows: 











Column I. 





Ist Operation. Turn with hollow mill 0.965 long with feed of 0.012 


per revolution .. 
Revolve turret 
2d Operation. 
Revolve turret 
3d Operation. Thread 20 threads on and 20 off 
Revolve turret 
ith Operation. Form 0.042 @ 0.0005 
Sth Operation. Cut off 0.325 @ 0.0025 
Feed stock 


Finish turn box tool 0.775 @ 0.008 


Re volu- Column II. 
tions of 100ths of 
Spindle. Cam. 
Sl 164 
15 j 3 
97 | 20 
lo 3 
10 8 
15 3 
s4 17 
130 264 
1> 3 
42 100 





TABLE OF OPERATIONS IN EXAMPLE 1 











work, where the number of teeth is used 
as the unit, the use of the rule is simpli- 
fied, because only whole numbers are in- 
volved. 

Using the rule I find it better to use 
the two top scales A and B. If the slide 
projects over one or the other ends, you 
can read your result from the center 
and end not projecting; further, it is 
easier to consider scale A as the numer- 
ator and scale B as denominator of a 
fraction, as it is then always right side 


up. 
EXAMPLE 1 


As a simple example, take the case of 
laying out an order of operation, and the 
cams, for a Brown & Sharpe automatic 
screw-machine job. The conditions may 
be as shown in the table. 

The sum of column I, in the table, 
should foot up to some figure, as given in 








of B scale, giving between 80 and 81. If 
the runner is set on 965, found at the 
right end of the scale A, with the same 
12 placed under it, the same result will 
be found on A over 1 and 10 of B scale. 
The slide here projects over the right end 
of scale. Again, if the runner is kept in 
this last position and 12 on the left end 
of scale B set under 965, this brings the 
slide almost out of rule at the right end, 
but the same result, 80 to 81, will be 
found over 1. It is better, of course, to 
use the scale in the center, rather than at 
the extreme ends. 

Take the second operation; place run- 
ner on 775 of scale A, under it set 8 of 
scale B and read result, 97, in two 
places, over 10 and 100. 

Take fourth operation. Set the runner 
on 42 at scale A; under it set 5 of scale 
B, and result, 84, in two places; over 10 
and 100. 

Take fifth operation. Set the runner 
or 325 at scale A; under it set 25 of scale 
B, and read result, 130, in two places; 
over 1 and 10. 

After completing and adding up column 
1, of the table, the next step is to re- 
duce this column to 100ths, as shown in 
column II. This calculation shows in a 
measure how convenient the slide rule is, 
as all the results can be made with one 
setting thus: Set runner on 492 of scale 
A, of the rule; under it set 10 of scale 
B, and read results as follows, starting 
with 81 of first operation. 

Inder 81 read 164 nearly 
Under 15 read 3 nearly 
Under 97 read 20 nearly 
Under 40 read 8 nearly 
U 
U 


— 


nder S4 read 17 nearly 
nder 130 read 264 nearly 
If the column II foots up to 100, we 
know that the readings are correct. 
The next step of the slide-rule use is 
after the lobes of the cams are laid out. 
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CONDITIONS OF EXAMPLE 2 


The first operation says, turn 0.965 at 
0.012; so set the runner on 965 on scale 
A (found near the middle) and under it 
set 12, found on scale B (near the mid- 
dle). This brings the slide projecting 
over the left end, but the result will be 
found on A over the 10 and over the 100 


For the first lobe we have rise of 0.965 


164 
eo second lobe we have rise of 


20 


0.775 in —s etc. In some cases, it de- 


pends upon how the cam is to be milled; 
we would like to know what the whole 
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rise would be; that is, the cam has a rise 


6 


I m ‘ 
of 0.965 in ~22, how much rise will 
100 


100, 


cam have in whole, or >? ~ Set 
100 


runner on 0.965 of A scale of rule; un- 
der it set 164 of B scale and read result 
on A, 5.85, in two places, over 10 and 
100. 


EXxAMPLc 2 


The following example shows very 
clearly how convenient the slide rule is. 
Let the reader calculate the requirements 
without one and I think he will be mighty 
glad when the job is done. 

Fig. 1 shows the conditions which were 
fixed. A represents a live spindle, B a 
spindle for revolving a die, E a cam for 
advancing and returning die spindle B, 
cam E to be used for cutting both right- 
hand and left-hand threads. To get a 
slow cutting speed for die, the spindle 
had to revolve in the same direction as A 
but slower, preferably three-quarters of 
A, making effective one-quarter of A for 
cutting speed. The die is run off by 
speeding it up faster than live spindle A. 
For left-hand threads the operation is re- 
versed; C and D are change gears that 
are to be determined with center distance 
fixed to four inches. Using a 12-pitch 
gear, the sum of teeth will be 96. For cut- 
ting a right-hand thread, what change 
gears c-and d will we use to fulfil the 
above conditions ? 


Thus 
x 55 55% 
- X =}, or — = }, or 220% = 255, Or 
: X 3s } 85 } 55 
255 
ct ,. 
220 


Consulting our slide rule, set 220 of B 
under 255 of A and look for a pair of 
gears of this ratio, whose sum equals 96. 
Nearest ratio }?. Using these gears 
and multiplying through the train, we 
3-25 


— according to rule, =. 
4-25 


have }? xX 33 
To do this by slide rule, place under 52 
of scale A the 44 of scale B. Next, place 
runner on 55 of B scale, then shift the B 
scale, placing 85 on line of runner and 
from this ratio find the above result; 3.25 
represents turns the die spindle makes 
while live spindle makes 4.25, That is, 
it takes 4.25 turns of the live spindle to 
cut one thread, die going on. 
For the die running off, we have 


to 
i 


| 
~J | ~ 


ly 


3% X £8 =according to rule, - 


— 


wn 


That is, die spindle makes 2.75 revolu- 
tions while live spindle makes 1.75, or 
die runs off one thread while live spindle 
turns 1.75 times. The sum of the spindle 
turns for the die to run on and off equals 
4.25 plus 1.75, or 6. That is, if a job 
is right hand and has 10 threads on it, 
60 turns of spindle will be necessary to 
allow die to run on and off. 
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For left-hand threads it is important 
that the ratio between the running off 
and on be the same as for right-hand 





threads, or +, in order that the high 


oe 
point of cam E, the reverse or change, 
will answer for both hands, There is no 
way that I know of to arrive at the prop- 
er change gears directly and obtain this 
result, so it becomes a matter of cut and 
try. If we should use the same change 
gears, but reverse them, they would give 
us results as follows: 
$4 & $$ = according to slide rule, 
8.9 die 
7-9 spindle 
#4 X 22 = according to slide rule, 


, running on; 


1.22 die 

2.22 spindle’ 

The sum of the spindle turns to cut 
a left-hand thread will thus be 7.9 plus 
79 


—, 


running off. 


2.22, or 10.12. This ratio will not 


Le) 


> 
‘<< 


answer, because it is not equal to tS 


“429 


and therefore cannot use same cam E; 
and again, the sum 10.12 means too many 
turns of spindle. Although the cutting 
speed is slower, it is rather too slow. We 
would like to have 6, just as for right 
hand, but we cannot have equal number 
of revolutions and equal ratio too. We 
choose the latter, as being more impor- 
tant. 

According to last result, the driver 
change gear must be larger and from the 
slide rule we select #}, whose sum is 
96; these give us 


- : 6.7 die 
#¢ X $3 = accordin —— 
7 xX 3 ccording to rule, <— spindle” 
running on; 
oe . 1.33 die 
$¢ X $2 — according to rule, ——— 
of X $5 a 2.33 spindle’ 
running off. 
This ratio =. is very near +2, and the 
"as 


sum is 8.03. This result looks very good, 
but we have to allow eight turns of 
spindle for each left-hand thread. 

We will now try the next larger size 
gears and observe the result: 


. 5.45 die 
48 X 82 — according to rule, —~2— , 
4.45 spindle 
running on; 
. 1.46 die 
48 x $3 — according to rule, —-4? “<— 


2.46 spindle’ 
running off. 


The sum of the spindle turns in this 
case is 6.91, which approaches nearer to 


4-45 


what we desire, but the ratio a is now 
2 ) 


too much off the other way, more so 
than in the first case. So the gears }? 
for right-hand threads and gears 4} for 
left-hand threads are best suited to ful- 
fil the conditions. The high point on 


cam E will be as 


4-25 
1.75 


° x 
is to ™ the sum 
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of x and y to equal 100. Our slide rule 
gives us {4}, which is near enough. 








A Firm Base for the Ink 
Bottle 


By C. L. CARMAN 











Among several “kinks” that have been 
found to work out well in a temporary 
drafting room of which the writer was 
at one time in charge, was the method 
shown in the illustration of taking care 
of that otherwise troublesome “imp,” the 
drawing-ink bottle. As will be seen by 
the illustration, a cigar box is the main 
thing, the size ordinarily used for 25 
cigars is just right. A hole, large enough 
to pass the neck of the one-ounce bottle 
of drawing ink like the Higgins, is cut 
in the center of the cigar-box lid, and 
another hole large enough to receive the 
cork stopper is cut about two inches from 
it. A 33-inch hole is also cut in the end 
of the box for the penholder. The ink 
bottle is then placed in the box, the lid 
tacked down permanently (the writer 
used ordinary pins), with the neck of the 
bottle projecting through the central hole, 
and the thing is ready for business, The 

















or 











HoL_pING Down THE INK BOTTLE 


bottle can’t tip over in the box; the box 
has base enough to stay right side up, 
and as a matter of fact, not a single in- 
stance of spilled ink from these affairs 
is recalled in ten years’ use. 

When using ink frequently, as when 
writing in notes, or inking in a title, the 
cork can be placed in the other hole, as 
shown by the illustration, where it is not 
only safe and handy, but the quill is 
protected from dirt. 

Washing out and refilling the bottle 
can be readily accomplished without re- 
moving the bottle from the box, but if 
desired, the lid is easily raised, if or- 
dinary pins are used to secure it in the 
first place. 

This arrangement has been found to be 
so handy, safe and altogether satisfac- 
tory that the writer believes it deserves 
a place in the equipment of more pre- 
tentious drafting rooms and it is there- 
fore offered to such readers of the Amrr- 
ICAN MACHINIST as may be dissatisfied 
with the method of using the ink bottle 
as a paper weight with the usual con- 
sequences. 
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Molding a Steam Turbine Cylinder 


While practically every piece of heavy 
machinery is principally made of cast 
iron or steel, the character of the metal 
and the care used in making the parts 
depends to a large extent upon the uses 
to which they are to be put. Some manu- 
facturers, however, have evolved a much 
better product than others for similar 
work. Due to the character of the service 
that it performs and the shape necessary 
it is essential that only the very best of 
materials and excellence of handling oe 
employed in the making of a steam-tur- 
bine cylinder. 

The turbine cylinder is subject to vary- 
ing degrees of heat, which in itself im- 
poses am extra purden on the metal. It 
musi aiso be more or less self support- 
ing in addition to its ability to stand an 
internal pressure. It is, therefore, im- 
portant that the material shall be strong 
enough to withstand bo.h the pressure 
and the other strains induced. These 
considerations require rut only material 
of extremely good guality, but a design 
and casting method that will reduce the 
internal strains to a minimum. To those 
who are interested in the subject it may 
be of value to learn of the practice fol- 
jowed in the foundry of Allis-Chalmers 
company, which is one of the large build- 
ers of turbines. 

The pattern and core boxes for a tur- 
bine are brought to the foundry from the 
pattern-storage room. The pattern and 
main cylinder core box are sent to the 
turbine-molding section and the other 
core boxes to the core room. Accom- 
panying the pattern is a special molding 
board that is provided with sockets into 
which pins fit that are on the pattern. 
The pattern is molded in the cope and the 
main core in the drag of a flask. By the 
use of this special mold board, and the 
pins and sockets, the two are brought 
into correct relation with each other. 


PREPARING THE COPE 


The turbine cylinder is made in two 
sections and the pattern of a half cyl- 
inder is placed on its mold board. The 
cope flask is then placed over it, lo- 
cated properly with pins and the two are 
clamped together, as shown in Fig. 1. 
Iron cope flasks are used, with iron cross 
bars that are shaped to leave about two 
inches of sand between the pattern and 
their edges. After the bars are braced 
with wooden strips, as shown, to prevent 
their springing, risers are placed on the 
two end flanges of the turbine pattern. 
Runners for the iron are provided for 
by placing sprues, consisting of square 
sticks, near the nozzle end of the pattern 
with their ends resting on the mold board. 
Gates are afterward cut from these to the 
mold. Certain cores have to be firmly 
fastened to the mold after it is completed, 
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How the copes are pre- 
pared, finished and rammed, 
and the cores made up. 

Method of finishing the 
1 mold, pouring and casting 
the cylinder. 




















so small rods are put in proper position 
to make holes through which wires may 
later be passed. A stick is placed on the 
core print of the nozzle to leave a hole 
through which to vent the core. 

After these preliminary operations, the 
placing of the sand is begun. First, all 
those parts that will cast into thick sec- 
tions are covered with a special mixture 
of sand. By the use of this mixture the 


Cause it is very porous and allows the 
rapid escape of gases when the mold is 
poured. 


JAR RAMMING 


The next process is that of packing 
or ramming the sand around the pattern. 
The cope and mold board, clamped to- 
gether, are placed on a Herman molding 
machine, commonly called a bumping or 
jarring machine, as shown in Fig. 2. This 
consists of a heavy irontable,60x70 inches, 
which is raised slowly by compressed air 
and dropped with a sudden jar. It has a 
stroke of 4 inches. This packs the sand 
compactly and much more evenly than 
can be accomplished by any method of 
hand ramming. The number of bumps 
given any mold depends on its character 
and size. For turbine work it varies from 
175 to 200. Usually once during the 
bumping process it is necessary to add 
more .sand. 

After being removed from the jarring 





Fic. 1. PATTERN PLACED IN Cope READY FOR RAMMING 


parts are cooled in about one-third the 
time required when placed in contact 
with ordinary sand. This makes the cool- 
ing of the thick and thin parts of the 
casting take about the same length of 
time and prevents any uneven casting 
strains. 

After this special sand is placed, the 
entire pattern is covered to a depth of 
about one-half inch with very fine mold- 
ing sand to give a smooth surface to the 
metal. On top of this layer are placed 
gaggers, that have been dipped in a clay 
mulch, to assist in holding the sand from 
falling out when handling the cope. Af- 
ter the gaggers are in place the cope is 
completely filled and heaped up with 
heavy molding sand. This is used be- 


machine, the sand on the surface of the 
cope is rammed with an air rammer and 
then struck off. The surface then is gone 
over with a hand rammer to give the fin- 
ishing touches, after which the various 
runner, riser and sprue sticks are re- 
moved as well as the sticks for core 
wire and vent holes. The cope is then 
turned over so the mold board can be re- 
moved and the mold finished. In some 
cases soft spots in the sand appear in the 
surface next to the board. These are 
packed down and additional sand put on 
wherever necessary. Next, wire nails are 
driven into the sand immediately along 
the edge of the pattern to assist in hold- 
ing the sand in position when the pattern 
is removed. 











= 








ee 





AMERICAN MACHINIST 




















Fic. 2. 


FINISHING THE COPE 

The pattern is removed by using screw 
hooks and adjustable screw chains fast- 
ened to plates on the bottom of the pat- 
tern. Crane chains are hitched to these 
and the pattern is jarred, while drawing, 
so it will come out without trouble. No 
matter how careful a molder may be there 
are always some parts of a mold that are 
not perfect and these must be patched 
up. This is done with a trowel and slick. 

Loose parts of the pattern, purposely 
so fastened that they will be left in the 


sand when the main pattern is withdrawn, 


are taken out and the whole mold care- 
fully finished up, vent holes and gate 
holes are cleaned out, gates are cut from 





Fic. 3. Coprt 


Cope ON A 60x72-INCH JARRING MOLDING MACHINE 


the runners to the edge of the mold and 
carefully rounded off. All loose sand is 
removed with an air blast and the final 
finish given to the mold, as shown in Fig. 
3. This consists in blacking the entire 
surface with a solution of molasses water 
and graphite. Such a coating gives a firm 
even, smooth surface to the iron that not 
only improves its looks but also its tex- 
ture. 


GREEN-SAND CORE 


As the cylinder is cast in halves the 
main cylinder core is made of green 


sand in the drag, in much _ the 
same way as the mold. This is 
shown in Fig. 4 with the core-sand 








RAMMED UP AND ALI 


SMALL Cores SET 
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nozzle core also in position. The core 
box, which is large and strongly framed, 
is placed with the iron drag section of a 
flask on it. 

Sand of the special mixture mentioned 
is placed next the box and over this 
fine molding sand is shaken from a riddle. 
This is shaped to a circular section by 
the molder, who lightly compresses it 
with his hands. In the trough thus form- 
ed coke is placed to provide a vent for 
the core. Over the coke, strips of paper 
or hay are spread to prevent the sand 
working in. Coarse sand is then filled in 
and the drag heaped up. The drag and 
core box are clamped together and placed 
on the jarring machine and bumped. The 
drag receives only about one-half the 
number of bumps that the cope does, as 
it is only about one-third the hight of the 
cope 

After being bumped, the drag and core 
box are removed and the sand smoothed 
off. An iron plate is then clamped on 
the bottom of the drag to hold the sand 
in place and the whole thing is turned 
over onto this plate. The core box is 
then removed by the crane and the core 
finished up in the same manner as the 
mold. 

The mold and core are placed on iron- 
framed cars and run into core ovens. 
They are kept in these usually about 12 
hours while the temperature is main- 
tained at about 700 degrees Fahrenheit. 
At this temperature the parts could be 
left for 24 hours without any ill effect. 
Baking the molds drives all moisture out 
of the sand, making the escape of gases 
much easier when pouring, and at the 
same time hardens it so that there is 
much less danger of crushing the mold 
than when the sand is left damp. 


DrRY-SAND CORES 


Because of the somewhat complicated 
shape of the cores for the nozzles they 
are usually made in sections and pasted 
together. Ordinary core sand is used and 
rammed with small hand rammers, to 
the shape of the box. A frame is placed 
over the core box, the core covered by a 
thin layer of sharp sand, the frame filled 
with molding sand and the whole then 
dumped onto an iron plate. The inter- 
mediate layer of sharp sand allows the 
core to part from the supporting sana 
after it is baked. The molding sand, with 
the flat surface, supports the core while 
it is being baked. The vents in the core 
are made by inserting small strips of wax 
which melt when the core is baked. 

Usually the cylinder is of such shape 
that it is possible to mold only part of it 
from the main pattern. For other parts 
core prints are made in the mold and 
cores used to give the proper shape to the 
casting. These are held in place by wires 
that are run through holes in the mold 
and twisted around pieces of iron on the 
outside. The joints are filled to the sur- 
face with ordinary molding sand and are 
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then covered with a graphite putty to give 
a smooth and even surface. 

If any surfaces have been broken off 
so as to expose the bare sand, they are 
brushed over with oil, or if very. large 
are patched with the graphite putty. The 
oil prevents the hot metal from cutting 
into the bare spot and thus causing a 
rough casting. 

The main cylinder core is patched, if 
necessary, and then the smaller cores are 
placed in position on it, as shown in Fig. 
4. The joints are closed with dough rolls 
and the edges are filled with fine sand 
and then plastered with graphite putty 
and given a smooth finish. The vent of 
the nozzle core is filled with finely 
powdered coke. Sometimes it is neces- 
sary to use a chaplet or stud to hold a 
core in position. 


FINISHING THE MOLD 


After the mold and cores are completed 
and in position, flour is sprinkled around 
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Fic. 4. DRAG OF MOLD WITH MAIN Bopy Cores 


the edge of the drag containing the core. 
The cope is then placed in position tem- 
porarily and removed. The flour serves 
to “‘spot” the cope and show any inequal- 
ities of contact. After the cope is re- 
moved and any necessary changes made, 
a flange joint of dough is placed around 
the edge of the drag. The cope is then 
placed in position and the two are firmly 
clamped together. 

The risers are built up about ten inches 
above the flask by placing a piece of pipe 
of large diameter around them and ex- 
tending the holes, as shown in Fig, 5. 
This is to give a certain head to the met- 
al. An iron pipe is also placed above the 
vent from the nozzle. 

Surrounding the runners, or holes 
through which the metal enters the mold, 
there is built a runner dish or pouren, as 
shown to the extreme left of the mold. 
This receives the molten metal and dis- 


Fic. 


6. COMPLETED 


COMPLETED MOLD OF STEAM-TURBINE CYLINDER 


tributes it to the two runners, It is made 
by placing a wooden frame around the 
gates and then filling it with sand which 
is rammed just hard enough to hold it in 
place. In the center there is a slight de- 
pression into which the metal runs before 
flowing to the runners, to prevent sand be- 
ing carried into the mold with the iron. 
At each vent hole is placed a piece of 
oily waste 


POURING THE MOLD 


The molten metal is brought to tne 
mold, in a ladle geared for tilting, by a 
crane. As the metal begins to run, the 
oily waste at the various vents is lighted 
and these ignite the gases escaping from 
the mold. 

As soon as metal appears in the risers 
the flow of metal is stopped and that 
remaining in the pouren is quenched by 
throwing cold water upon it. At the same 
time feeding rods are worked up and 





TURBINE-CYLINDER CASTING 
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down in the risers to churn the molten 
metal and keep it fluid so that the casting 
can take up the iron lost by shrinkage. 
As soon as this has been done sufficient- 
ly, as evidenced by the viscosity of the 
metal, cold water is poured in the risers 
to quench the iron there. The quench- 
ing of the metal in the pouren is to pre- 
vent a pumping or flowing of the molten 
mass which would otherwise occur dur- 
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ing the churning. The quenching of 
the risers is to prevent the escape of 
metal due to the expansion of the cores 
and mold. 

After the casting has become cold, usu- 
ally during the night after pouring, the 
flask is removed from around it and it 
is cleaned up. The sand of the cores is 
broken out with bars, all risers, fins, etc., 
are chipped off with an air hammer and 
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the casting is ready for the machine 
shop, as shown in Fig. 6. 

This will serve to give a general idea 
of the methods employed and shows the 
care necessary to produce perfect cast- 
ings. Under the conditions existing in 
the shops of Allis-Chalmers company ten 
complete turbine castings can be turned 
out each day with perfect assurance that 
the castings will be of the quality desired. 








A Setting Device for Use on Planer 








The halftone and line engraving il- 
lustrate a setting, or squaring, plate de- 
signed for use, not only on the planer 
and shaper but also on milling and bor- 
ing machines and woodworking machin- 


ery. It is the invention of Joseph R. 
Willard, Chicopee, Mass. Its construction 
is so clearly illustrated as to require lit- 
tle description. The method of locating 
work square across the planer table or at 

















Fic. 1. SETTING DEVICE IN USE ON THE PLANER 























Fic. 2. CONSTRUCTION OF SETTING DEVIC! 


any desired angle, will be obvious upon 
inspection of the engravings. The half- 
tone shows the device in actual use for 
locating automobile cylinders which are 
strapped on the planer platen for the 
machining the bosses; the work in the 
case illustrated being set at an angle of 
53 degrees. 








The New Customs Tariff of 


Japan 








The new Japanese customs tariff, 
which will go into effect next year, on the 
expiration of the various treaties, agree- 
ments and conventions of Japan with 
foreign nations, contains a large number 
of changes and increases, and is of par- 
ticular importance to the exporters of ma- 
chinery in the United States and else- 
where. The present compilation repre- 
sents the principal sections of the new 
Japanese tariff dealing with machinery 
and allied articles. 

The new Japanese tariff does not con- 
tain as yet any conventional rates, for 
these are to be made on the basis of 
treaties which are to be concluded. As 
a free-trade country Great Britain will 
have no equivalent to offer for conces- 
sions and the tariff commission in London 
which is compiling data with regard to 
British trade relations as affected by for- 
eign tariffs is of the opinion that about 
$5,000,000 worth of goods now exported 
to Japan-from Great Britain will be ex- 
cluded through the new tariff. 

The increases in the new tariff refer 
principally to manufactures already es- 
tablished or about to be established in 
Japan. The decreases refer to planing 
machines, knitting machines and supplies 
for spinning mills—necessary items for 
the protection of the growing “infant in- 
dustries.” 

The change from ad valorem duties to 
specific duties on the weight basis will 
be a set back to British imports into 
Japan, for the reason that their machines 
(as printing machines) weigh more than 
those manufactured by their competitors. 

The tariff has been frankly dictated by 
a spirit of thorough protection to Japanese 
industries. 
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Balances, with weights or not: 
1. Platform balances: 
A. Each weighing not more than 40 kilo- 
grams. 
B. Each weighing not more than 450 kilo- 
grams . 
Cc. Other 
2. Other 
Parts of balances and weights 
Pressure gages, including vacuum gages ; 
Tachometers, ship’s logs, steam-engine indicators, 
anemometerfrs, dynamometers, cyclometers, 
pedometers and the like 
Automobiles... .. we 
Parts of automobiles, excluding motive ma- 
chinery. . ‘ 


Cycles: 
1. With motive machinery 
2. Other 


Steam boilers 
Parts and accessories of steam boilers, not other- 
wise provided for: 
1. Mechanical stokers 
2. Flanged boiler plates and corrugated boiler- 
furnace tubes 
3. Other 
Fuel economizers 
Feed-water heiters 
Locomotives and tenders running on rails 


1. Locomotives 
A. Propelled by steam power 
B. Other 


2. Tenders 


Steam locomotives not running on rails, 
steam engines and steam road-rollers 


portable 


Steam turbines 
Steam engines, not otherwise provided for 
i. Each weighing not more than 250 kilo- 


grams 

2. Each weighing not more than 1000 kilo- 
grams 

3. Each weighing not more than 5,000 kilo- 
grams 

4. Each weighing not more than 50,000 kilo 

grams 

5. Each weighing not more than 100,000 kilo- 

2zTams 


6 Other 


Gas engines, petroleum engines and hot-air engines 


1. Each weighing not more than 100 kilo 
grams 

2. Each weighing not more than 250 kilo- 
grams 

3. Each weighing not more than 1,000 kilo- 
grams 

4. Each weighing not more than 2,500 kilo- 
grams 

Other 

Water turbines and Pelton wheels 

1. Each weighing not more than 500 kilo- 
gras 

2 Each weighing not more than 1,000 kilo- 


grams 
3. Each weighing not more than 5,000 kilo- 
grams 


4. Each weighing not more than 10,000 kilo- 
grams 
5. Other 


Dynamos, electric motors, transformers, converters 
and armatures 


1. Each weighing not more than 25 kilo- 


grams 

2. Each weighing not more than 50 kilo- 
grams 

3. Each weighing not more than 100 kilo 
gZrainus 

4. Each weighing not more than 250 kilo 
grams 

5. Each weighing not more than 500 kilo- 
grams 

6. Each weighing not more than 1,000 kilo- 
grams 

7. Each weighing not more than 5,000 kilo- 
grams 


8. Other 
Dynamos combined with motive machinery: 
1. Combined with steam turbines 
2. Combined with steam engines 
A. Each weighing not more than 250 
kilograms 
B. Each weighing not more than 500 kilo- 
grams 
Cc. Each weighing not more than 1,000 
kilograms 
D. Each weighing not more than 2,500 
kilograms 
E. Each weighing not more than 5,000 


kilograms 

F. Each weighing not more than 19,000 
kilograms 

G. Each weighing not more than 50,000 
kilograms 


H. Each weighing not more than 100,000 
kilograms 
I. Other 
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ven per 100 kin 
ven per 100 kin 
yer per 100 kin 


yen per 100 kin 
ven per 100 kin 


ad valorem 


yen per 100 kin 
yen per 100 kin 
ven per 100 kin 
ven per 100 kin 
ven per 100 kin 
ven per 100 kin 
ven per 100 kin 


ven per 100 kin 
ven per 100 kin 
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1911. the exact date not vet announced 


nO eents 1 


kin equals about 
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3. Combined with gas engines, petroleum 
engines or hot-air engines 

A. Each weighing not more than 250 kilo- 
grams 

B. Each weighing not more than 500 kilo- 
grams 

C. Each weighing not more than 1,000 
kilograms 

D. Each weighing not more than 2,500 
kilograms 

E. Each weighing not more than 5,000 
kilograms 


F. Other 
{. Other 
Blocks and chain blocks: 
1 Of wood 


2. Other: 
4. Each weighing not more than 5 kilo- 
grams 
B. Other 
Cranes: 
1. Combined with motive machinery 
2. Other 
Capstans, winches, windlasses and other winding 
machines not otherwise provided for 
1. Combined with motive machinery 
A. Each weighing not more than 1,000 
kilograms 
B. Each weighing not more than 5,000 
kilograms 
C. Other 
2. Other 
Dredging machines 
l Not framed 
2. Other 
Power hammers 
1. Steam-operated 
A. Each weighing not more than 10,000 
kilograms 
B. Other 
2. Other 
Air compressors, ammonia compressors and othe 
gas compressors 
Pumps not otherwise provided for 
1. Of iron 
A. Each weighing not more than 100 kilo- 
grams 
Jach weighing not more than 500 kilo- 
grams 
Sach weighing not more than 5,000 
kilograms 
ach weighing not more than 10,000 
kilograms 
tach weighing not more than 50,000 
kilograms 
F. Other 
2. Other 
Injectors and ejectors 
1. Of iron 
2 Other 
Blowing michines 


B. 


Cc. 
D. 


Hydraulic presses 


1. Each weighing not more than 500 kilo- 
ZTains 
2. Each weighing not more than 1,000 kilo 
g£rTaius 
3. Each weighing not more than 5,000 kilo- 
gras 
t. Each weighing not more than 50,000 kilo- 
graiis 
5 Other 
Pneumatic tools 
Metal or woodworking machinery not otherwise 


provided for, including rolling machines, drawing 
machines, nail-making machines, molding ma- 
chines, flanging machines, bending machines, 
riveting machines, et« 


l Each weighing not more than 25 kilo- 


grains 

2 Each weighing not more than 50 k.lo- 
grams 

3 Each weighing not more than 100 kilo- 
grams 

i Each weighing not more than 250 kilo 
grams 

> Each weighing not more than 500 kilo 
grams 

6. Each weighing not more than 1,000 kilo 
grams 

7 Each weighing not more than 2,500 kilo 
grams 

8. Each weighing not more than 5,000 kilo 
grams 

9 Each weighing not more than 50,000 kilo 
grams 


10 Other 
Machinery not otherwise provided for 
Parts of machinery not otherwise provided for: 
l Iron wheels 


4. Tcothed wheels 

B. Other : 
3 Milling cutters and gear cutters 
1 Saws for machinery 


AND ALLIED IMPORTS INTO JAPAN, 


1.32 pounds.) 





17.60 yen per 100 kin 
10.60 yen per 100 kin 
10.20 yen per 100 kin 
8.20 yen per 100 kin 
6.60 yen per 100 kin 


5.80 yen per 100 kin 
20°, ad valorem 


30°) ad valorem 


30°, ad valorem 
5.50 yen per 100 kin 


4.20 yen per 100 kin 
3.90 yen per 100 kin 


S.00 ven per 100 kin 
6.00 yen per 100 kin 


5.00 yen per 100 kin 
3.55 yen per 100 kin 


5.00 ven per 100 kin 
20°; ad valorem 


3.65 yen per LOO kin 
2.40 ven per 100 kin 
20°, ad valorem 


7.10 yen per 100 kin 


12.00 yen per 100 kin 
9.00 yen per 100 kin 
8.00 ven per 100 kin 
7.00 yen per 100 kin 
6.00 ven per 100 kin 


1.60 yen per 100 kin 
20°, ad valorem 


9.00 yen per 100 kin 
58.60 ven per 100 kin 


mie ad valorem 


9.00 yen per 100 kin 
8.00 yen per 100 kin 
7.00 ven per 100 kin 


5.00 yen per 100 kin 
1.00 ven per 100 kin 


52.30 yen per 100 kin 


37.50 yen per 100 kin 
22.50 yen per 100 kin 
14.30 ven per 100 kin 
12.80 ven per 100 kin 
11.30 ven per 100 kin 
9.80 yen per 100 kin 
6.80 yen per 100 kin 
6.00 yen per 100 kin 
3.80 yen per 100 kin 


w/w ven per 100 kin 


20°; ad valorem 


6.40 yen per 100 kin 
5.40 ven per 100 kin 


130.00 yen per 100 kin 


11.10 yen per 100 kin 
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Card System for Shop andStore Room 


By C. T. Schaefer 


The card system used in the manufac- 
ture of a very prominent automobile, and 
also used by quite a number of smaller 
concerns, is worthy of description. 

This system seems somewhat expen- 
sive, but when taking into consideration 
its rapidity and the consequent time saved 
in locating any part or the amount of 
work done upon it, cost of material 
wasted, etc., it can be readily understood 
that an expensive system is better than a 
patched-up system, by which considerable 
time is wasted in looking up and compar- 
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FORM NO. 7 


THE SHOP SYSTEM 

When the prints are issued to the tool 
room, the engineering department sends 
the card shown in Fig. 1 to the works 
manager, this card notifying him that 
prints have been issued and that work is 
to be started on these parts. 

The works manager, upon the receipt 
of these cards, plans the operations in 
the order in which they are to be per- 
formed and writes out the card shown 
in Fig. 2, sending it to his general fore- 
man, or assistant manager, who makes 
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ing the different cards to ascertain their 
correctness. 

As an example, we will take the auto- 
mobile from engineering department to 
selling department, and show how parts 
are followed up in the shop. On page 
726 of the AMERICAN MACHINIST was giv- 
en a description of the system used in 
the engineering department and the meth- 
od of caring for and issuing of blueprints 
into the shop. This article took care of 
everything until the manufacture of parts 
has begun in the shop, and this article 
will continue from that point. 
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STOREKEEPER’S CARD 


out the shop requisition on the storeroom 
for material. Fig. 3 shows the form of 
requisition used. The foreman then 
passes the operation card to his assist- 
ant in that department, which is to per- 
form the first operation. The first opera- 
tion being finished, the pieces are sent 
to the-inspection room (with the opera- 
tion card) to be inspected, the inspector 
making a copy of the operations upon his 
record card shown in Fig. 4. He then 
notes on his card in the column of first 
operation the number good and bad, re- 
turning the good pieces to the shop for 
the next operation. 


These methods are continued until the 
job is finished, after which cards Figs. 
1 and 4 are returned to the engineering 
department, and should the scrapave be 
too great, it is immediately looked into 
and remedied, whether it be in design, 
material, or fixtures, This method is also 
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STORE-ROOM CARDS 


followed in the assembling units and also 
the complete car, but there, instead of 
making requisitions on the rough store- 
room, the same requisitions are made 
out for finished parts, on the finished 
storeroom, and charged to the job num- 
ber of the assembled unit. 


FINISHED STORE-ROOM RECORDS 


The method of keeping track of parts 
in the finished storeroom is quite simple. 
When the parts are finished, they are 
sent to the storeroom and the storekeeper 
notes on the card shown in Fig. 5, the 
date and quantity finished, in the first 
card division. In the second division is 
noted the amount sent to the assembling 
departments, the third division showing 
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hand. This enables the purchasing de- 
partment to ascertain the quantity to be 
ordered. The purchasing agent also has 
a duplicate of card, Fig. 1, always at 
hand. Bar stock is cared for by the card 
shown in Fig. 8, which is simple and 
requires no further discussion. 


METHOD OF OBTAINING Cost 


In Fig. 9 is shown the time card used, 
which takes care of the labor in the plant, 
and at the end of every second week, 
when the payroll is made up, the amounts 
are charged to the different job num- 
bers on the cost cards shown in Fig. 12. 
This side of the card takes care of the 
labor, while the reverse side of the card, 
Fig. 11, takes care of the material, this 
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the system and records. Fig. 6 shows the 
card which takes care of the amount or- 
dered, on one side; Fig. 7 showing the 
reverse side of this card, caring for re- 
ceipts, issues to shop and balance on 
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and has now been in use for several 
years. There is, as said, considerable 
expense attached to it, but when the 
functions taken care of are considered, 
it will be appreciated that it is a very 
conservative expenditure and a necessity 
in a large plant. 
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A Stud Vise 


By F. E. SPERRY 








The device shown in the cut is very 
convenient where studs are to be held. 
The plates A and B are the jaws of the 
vise, the threaded stud grips being cut a 
little less than half in each jaw to allow 
them to grip tight upon the studs. The 
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A StTupD VISE 


jaws A and B are made to separate by 
the springs C, and are brought together 
by means of the eccentric lever D. The 
whole arrangement is bolted to the bench 
and is low lying, so that all operations 
upon the stud may be made without inter- 
ference. 








A very easy and cheap method of etch- 
ing names on steel products, suchasknife 
blades, is to coat the surface of the steel 
with gum—guaacum—varnish, and thinly 
coat a regular rubber stamp with a potash 
solution. Impression on the varnished 
surface with the rubber stamp removes 
the varnish, leaving the steel free to be 
etched by dilute nitric acid. 








Preserving Rubber Tubing, Etc. 








The following will, no doubt, be of use 
to many shop managers: 

A mixture of ammonia, 1, and water, 2, 
has been recommended for this purpose. 
The articles are immersed in the liquid 
for a length of time varying from a few 
minutes to half an hour or an hour until 
they resume their former elasticity, 
smoothness and softness. Another meth- 
od, based on the destruction of the sub- 
stance by the slow formation of sulphuric 
acid by the action of moist air on the 
contained sulphur, consists. in frequently 


washing the articles with slightly alka- 
line water, which prevents the action of 
the acid. Tubing washed five or six times 
a year in this way remains elastic for a 
long time. It has also been advised that 
the articles should be immersed in a bath 
of melted paraffin for a few seconds or 
several minutes, according to the size 
of the articles, and then dried in a room 
heated to about 212 degrees Fahrenheit. 
A writer in Berichte says that the hard- 
ening is caused by gradual evaporation 
of the solvent liquids contained in the 


rubber, and he finds that keeping in 
an atmosphere saturated with the vapors 
of the solvents answers the purpose well. 
Keeping the goods in air-tight vessels 
simply is sufficient to preserve them for 
a long time. Exposure to light and air 
should be avoided as far as possible. In 
our own experience we have had very 
good results by storing the rubber in well 
closed tin boxes containing some quick- 
lime and ammonium carbonate, a method 
which insures a dry and alkaline at- 


mosphere.—Pharmaceutical Journal. 
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Letters from Practical Men 














A Tape Wrapping Machine 








Having occasion to make several hun- 
dred wiring forms a day, similar to the 
one shown in Fig. 2, and on account of 
the necessity of wrapping these wiring 
forms with linen tape ‘2 inch wide to 
bind them closely together, the efficient 
little machine herewith illustrated and 
described was devised by the writer to 
wrap them with tape. 

This machine is shown in detail in Fig. 
1, wherein A represents a cast-iron base, 
machined on the bottom at the two sup- 
porting pads, and also on the top sur- 
face, to which is attached by means of 
four fillister-head screws, the frame of 
the machine which carries the tape bob- 
bin. This frame is composed of two 
bronze castings B and C, which are fas- 
tened to each other by the five fillister- 
head screws arranged around the circum- 
ference, as shown in the drawing. 








Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 


idea—not the length of the 
letter. 

















and which runs in bronze bearing bush- 
ings driven into the projecting bosses on 
the two frame castings B and C. A V- 
pulley K is attached to the pinion shaft L 
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The frame is machined on the inside to 
accommodate the tape bobbin D, which 
is made of steel and machined all over. 
A flange projecting around the outer cir- 
cumference of this bobbin is provided 
with 136 teeth of 16-pitch, into which 
mesh the teeth of the driving pinion L, 
which is of steel turned integral with the 
shaft and containing 32 teeth, 16-pitch, 





TAPE-WRAPPING 


to the inner circumference of the bob- 
bin is a hardened-steel friction block G, 
containing three openings through which 
the tape is zigzagged, in order to put a 
tension on it. A small nurled screw J 
is used to compress a friction spring 
shoe H, which regulates the tape tension. 

The machine is mounted on the edge of 
the bench and driven with a small electric 
motor, the speed of which is regulated by 
a foot-pedal controlled rheostat. 

To use the machine it is necessary only 
to start the end of the tape on the wiring 
form and hold it with the thumb until 
a couple of turns are wrapped of the 
form, after which the form is simply 
passed through the machine at the proper 
speed and held by the operator’s hands 
on each side, allowing it to “float” within 
the opening so as to keep uniform ten- 
sion on the tape. The projecting wires 
on the form are passed, when reached, 
merely by tilting the form from right to 
left, in order to dodge the revolving tape. 
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Wirinc Form To BE TAPED 
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Rolls of tape are carried on a thin 
steel band of the proper size to slip 
easily into the bobbin and after being 
pushed into position, the band is then 
withdrawn and the inner end of the tape 
threaded through the tension block G. 

As the tape is consumed from the in- 
side of the roll, it always remains loose 
in the bobbin and the roll slips around 
within the bobbin in the direction oppo- 
site to the bobbin rotation. 

This machine has been in successful 
operation for nearly a year and will] tape 
nearly three forms in the same time 
formerly consumed in taping one by 
hand, besides doing a very much neater 
job and being more economical with tape. 

The bobbin holds sufficient tape to 
wrap 50 forms, and is easily reloaded in 
two or three minutes. 


Peoria, Ill. C. C. CAsey. 











MACHINE 


by means of a heavy set screw and a 
Woodruff key and serves as the means of 
driving the machine. 

A brass disk, or ring E, provided with 
four round finger holes by which it may 
be removed, and equipped with two pro- 
jecting ears F, which interlock with the 
tape bobbin D, as shown in sketch serves 
to retain the tape in the bobbin. Attached 





Removing Stubborn Wood 
Screws 











a 


To remove a stubborn wood screw 
from a piece of wood, heat any sound 
piece of iron red-hot, and hold it against 
the screwhead for a little while. Wait 
for the screw to cool down, when it will 
be found that the screw can be removed 
auite easily with the same screw driver 
that just previously would not budge it. 
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The explanation is simple: The red- 
hot poker heats the screw, which expands 
and makes the hole it is in a little bigger. 
The screw then cools off and resumes its 
original size, leaving the hole in the wood 
large. 

H. D. CHAPMAN. 

Washington, D. C. 








Drawing Large Radii without 
Trammels 








The illustration shows a method of 
drawing large curves when no trammels 
are available. Stick a thumb tack in the 
board at the correct center and slip the 
loop of a piece of fine binding wire un- 
derneath, around the pin body, which 
forms a pivot. Carry the ends of the 
wire to the drawing pen and attach them 
as shown by twisting round the body at 
two locations. Then by a little manipu- 
lation of one end of the. wire the pen 
is brought to the exact radius and the 
curve struck. At first sight it might ap- 
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DRAWING LARGE RADII WITHOUT TRAMMELS 


pear that a single strand of wire from 
the pin to the pen would suffice, but 
this, of course, would exercise no con- 
trol over the tilting tendency of the pen 
and it would be impossible to produce 
a neat and accurate curve. 

London, Eng. Fred HORNER. 








Objects to Catalog in Books 








I should like to enter a protest against 
the practice of incorporating a book cat- 
alog in the back part of various works. A 
few pages are not objectionable, but when 
50 to 60 pages are included, the size is 
increased unnecessarily and one’s library 
contains too much useless matter, es- 
pecially as this is repeated in volume after 
volume. 

This practice occurs mostly in small 
works of 100 pages or less, and is fol- 
lowed mostly by English firms. 

Syracuse, N. Y. S. T. Faco. 
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Table of Wire Areas 








Some time ago I was designing a ma- 
chine for handling small wire pins, and 
in one of my calculations I had to use 
the area of the wire. I had no data on 
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comfortable jobs to handle that we have 
had recently. The only support we could 
give this was in the shape of a large 
wooden bearing at A, made from a piece 
of heavy planking which was cut out into 
a sort of V of the proper size to help 
support the work. This not only helped 
to prevent the overhang working the 
funnel out of the chuck but it also as- 
sisted greatly in reducing the vibration 
which interfered seriously with the work. 

It is not claimed that this simple de- 
vice made it possible to do the best kind 
of a job, but it helped out when nothing 
else seemed to be available. 

Chicago, III. FRANK C. HUDSON. 


Oiling Sheet Metal for the 
Punch Press 


No, the sketch does not depict a roller- 
mill, neither a multigraph nor a clothes- 
ringer. It is simply a device for dis- 
tributing oil on strips of sheet metal be- 
fore they go to the punch-press. Ordi- 
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AREA OF WIRE GAGE SIZES. 





areas of wire gage sizes, so I calculated 
the table for my own convenience. While 
this table may not have a very wide ap- 
plication, the information was useful to 
me, and I believe it may be of service 
to others. 
SIDNEY C. CARPENTER. 
Plainville, Conn, 








Boring a Large Cone 








One of the great difficulties in ma- 
chining many pieces is the impossibility 
of properly supporting the metal against 
vibration under the action of the cutting 




















—___—_ 
American Machinut 


TURNING A LARGE CONE 


tools. A case of this kind is shown in the 
accompanying illustration in which 42 
large cast-iron funnel, possibly 48 inches 
across was being turned out in a lathe 
which would barely swing it properly. 
The only way of holding and driving 
this was by a flange on the small end as 
shown and it was one of the most un- 
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OILING SHEET METAL FOR THE PUNCH 
PRESS 


narily this oiling is done in a desultory 
way, the operator squirting oil indis- 


-criminately and impartially on the stock 


and himself as the former progresses 
through the machine, results being as 
unsatisfactory as they are uncertain and 
ununiform. 

The illustration shows how the work is 
run through between the rolls. These are 
covered with felt to absorb and distribute 
the oil which is applied at intervals and 
not continuously as might be infcrred 
from the sketch. Nor is the oil dropped 
on the work, as might also appear, but 
on to the rolls to be absorbed thereby 
as described. The strips are run through 
at something like sixty feet a minute and 
it is surprising how uniformly they are 
oiled on both sides. I would, however, 
add an oil pump and a comb-like dis- 
tributer similar to those seen on auto- 
matic screw machines, the former to 
pump up the oil from the pan below and 
the latter to insure a more even and uni- 
form distribution of the oil to the rolls. 

However, the machine is splendid just 
as it is and has paid for itself over and 
over again. I know of no law yet to keep 
me from saying that it is eminently “oil- 
right.” 


Sumter, S. C. S. C. McKEown. 
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Double Screw Machine Jobs 


Does it pay to make two pieces at one 
time on the automatic screw machine ? 
This question is receiving a great deal 
of attention lately, and I wish to show 
that, in general, double jobs do not allow 
as large production as the single layout, 
and also that the work cannot be held 
so close as in a single job. 

In Fig. 1 is shown a double job, made 
on the No. 2 Brown & Sharpe automatic 
screw machine, which was pointed out to 
me in a small shop which I visited. The 
operator explained that he had doubled 
the output by making two pieces at one 
time. Becoming interested, I took the 
measurements of the piece and later fig- 
ured out what the production would be 
with a single layout of cams. 

Let us consider the disadvantaves 
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the double job is that a great deal of 
time is saved by forming two pieces with 
one travel of the tool, but even more 
time can be saved on the single job, be- 
cause we can cut off and form at the 
same time. This cannot be done when 
making two pieces at once, and besides 
this, the form tool for the double job is 
twice as wide as for one piece, plus the 
width of the cutoff tool. This wide form 
tool is shown by B, Fig. 1. It will be 
found by test that this form too! will 
stand up with a maximum feed of 
0.0005 inch per revolution of the spindle, 
while the form tool in Fig. 2, being nar- 
row,can be fed at 0.0012-inch chip per 
revolution of the spindle. 

The following comparisons of cam 
layouts show the advantage and gain in 
production of the single job, over the 
double one: 








SINGLE JOB. 


ORDER OF 


OPERATIONS. 





421 revolutions per 


minute. Hundredths of cam. 
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utoff, 0.395-inch throw, at 0.002-inch chip........ 201 96 
(Form, 0.255-inch throw, at 0.0012-inch chip)....... (201) (96) 
Total number of revolutions for one piece...... 210 100 
Thirty seconds to make one piece. Gross product in 10 hours, 1200 pieces. 














DOUBLE 


JOB. 


ORDER OF OPERATIONS. 





421 revolutions per 





Feed stock to stop 


Form, 0.255-inch throw at 0.0005-inch eR 
Cutoff, 0.395-inch throw at 0.001-inch chip....... 


Total number of revolutions for one piece.... 
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es 409 43 
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Maximum surface speed of stock, 83 feet per minute. 
Gross production in 10 hours, 532 


two pieces, 135. 


Number of seconds to make 








shown in Fig. 1. The tool A is expensive 
to make, as the thickness of the cutoff 
part must be exact, and is expensive to 
keep up, because the work often sticks 
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1G. 1 
Two METHODS OF MAKING A PIECE ON 
THE AUTOMATIC SCREW MACHINE 


projection and 
With the single 


in between the tool 
breaks off large pieces. 


layout, I use a standard tool to cut off. 
Next we consider the variations in the 
work. Unless the tools are held in al- 
most exact relation to each other, we 
have one piece with a short stem, and 
the other piece with a long stem. 

The argument usually put forth for 


There are other ways, however, of 
making two pieces at one time, which are 
highly satisfactory, and which I hope to 
describe in a future article. 


Cleveland, Ohio. S. H. BACON. 








Stamping Cutting Tools 








I wish to draw the attention of milling- 
cutter and cutting-tool manufacturers to 
the matter of stamping on the tool the 
make or temper of the steel used in its 
making. 

As has frequently happened, I have had 
te anneal various sorts of cutters and 
tools. Then after the tool room was 
through, being called upon to retemper 
them, I was at a loss to know just what 
treatment to give them. Therefore does 
it not seem desirable to have some stand- 
ard system of marking, so that the tool- 


smith could handle them more intelli- 
gently ? 
Lansing, Mich. H. M. Brook. 
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Mechanical Word Pictures 








The above title will bring to some 
reader’s mind the vivid descriptions of 
things technical by some of our lay jour- 
nalists in the daily press. It is not these 
pictures that require ventilating in the 
columns of our technical press, but the 
more important descriptions, by men in 
our own profession, of things mechanical. 

How can we explain the fact that when 
a letter or order has been received from 
a business house engaged in similar en- 
gineering pursuits to ourselves, it is of- 
ten unintelligible. Numbers of these 
documents are handed over to those who 
have become experts in guessing compe- 
titions, or are blessed with second sight. 

Does it not seem ridiculous that we 
should require our own language inter- 
preted for us? 

It has been my lot to have a large 
amount of this correspondence to deal 
with, and the result is a number of need- 
less gray hairs, These descriptions are 
of machine parts of one’s own manufac- 
ture and have been dictated by mechan- 
ics who require the parts. 

The real complaint is that though all 
engineers can draw an accurate line pic- 
ture which would enable any mechanic 
to duplicate the part required, few can 
draw a word picture which is intelligible, 
even to the makers of the machine. 

No doubt some of this is due to cler- 
ical staff “editing” the shop man’s dicta- 
tion in an attempt to improve it as a 
literary effort. 

The chief reason is that most people 
seem unable to place themselves in an 
outsider’s position when they read their 
own description. 

Another confusion, well known in the 
repair department, is the inclosed part 
sent for guidance. The piece required 
probably is 200 pounds weight and ten 
years old, but the broken part inclosed 
is sent through the post and is about the 
size of a postal stamp. 

Unfortunately, we find the department- 
al heads in our own factory asking tor 
those shafts and thinking you _ thick 
headed if you require further particu- 
lars before you can supply from the 
hundreds of varieties being manufac- 
tured. 

I have found that a plan which saves 
time and trouble is to forward with each 


machine despatched several sectional 
cuts of the mechanism. Under each il- 
lustration is printed this instruction: 


“When ordering replacements, please re- 
turn this section with the part required 
clearly marked; also give the number 
stamped on machine.” This simple plan 
has proved a great boon to a previously 
harassed staff, and can doubtless be fol- 
lowed to advantage by others, who, like 
myself, despair of educating the rest of 
the profession in the use of their own 
language. 


London, Eng. T. ALEXANDER. 
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Another Stubborn Repair Job 


a 








Your correspondent, H. B. M., Mil- 
waukee, relates an experience on page 
839, Volume 33, Part 1, which recalls 
a similar job, which I tackled as a lad, 
barely out of my time. 

I was instructed to proceed to a 
laundry to fit some new solid clutches to 
some shafting, and set forth with the 
usual kit, files, hammer, chisels, hack 
Saw, spanners, etc., not anticipating any- 
thing out of the ordinary. 

The job was situated quite 
away from the works, and on 
proceeded to do a few little jobs, as 
several of the machines were required 
and the engine could not be shut down. 

It was well into the afternoon before 
I commenced on the shafting job, and I 
unscrewed the bolts from the flanged 
coupling so that I could remove it and 
fit the clutches which I had brought. On 
looking for the keys, I was surprised to 
find that there did not appear to be one 
in either half of the coupling. I accord- 
ingly took off the top caps of the bear- 
ings, and hoisted the shafting a few 
inches from its position. Imagine my 
surprise when I found that the shafting 
had been drilled and endwise tapped, and 
a screw inserted, screwed home and the 
head knocked off. 

Here was a poser for me, I had no 
“husky helpers,” drilling tackle, or means 
of dismantling the shaft to use a drill, 
so that it was only waste of time to con- 
sider the drilling out of the old screws. 
The shafting was 2'. inches in diameter 
and I found that the firm had a Smith’s 
coupling the same size. My mind was 
made up that if the new machines were 
to run the following Monday I must get 
the offending coupling off. 

I decided to saw through the bolt holes 
of the flanges and as far through the 
bosses of the coupling as I could, then 
split the coupling in half with a hammer 
and chisel. It was Saturday afternoon, 
and only having about four saw blades, 
I realized that I must use my small stock 
as carefully as possible as I had no 
means of replacing them. I soon made 
an impression on the flanges, and the 
metal removed in drilling the bolt holes 
was of some assistance, but the difficult 
part of the job was in sawing the boss-s. 
My position was anything but comfort- 
able, sitting on a thin plank, high above 
the hot machinery, my knuckles were 
constantly getting’ knocks against the 
shafting, but I persevered and succeeded 
in cutting the first half close down to 
the shaft, without breaking a single 
blade. 


20 miles 
arrival I 


The strength of the saw blade 














Letters from our readers 
showing how many men of 
many minds look upon 





various subjects opened up 
in previous numbers. 

















was only sufficient to allow about 1%4- 
inch stroke with the saw, when sawing 
the full length of the bosses. 

After a few minutes’ respite, I barred 
the flywheel around the engine and got 
the sawed half of the coupling looking 
downward, then commenced to saw the 
opposite half of the coupling. This time 
I was not quite so successful, as I was 
getting tired, and my stroke was not so 
steady as when I commenced, the result 
was that two or three of my blades were 
broken. However, I finished cutting 
down to the shaft, and a few sharp blows 
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with a hand hammer completed the task. 

The whole job had not taken me two 
hours, and I cannot help thinking that 
H. B. M. and his “husky helpers” would 
have saved a large amount of the three 
days on their coupling, had this method 
been used. Though of larger dimensions, 
with all the assistance of clamps, blow- 
pipe, work-shop appliances galore, not to 
speak of the sound work-shop advice, of 
which they had the advantage, I am sure 
that if their method had been resorted to, 
with a works standing for the job, the 
average “boss” would have called in 
other help, long before three days were 
up. 

After all, difficulties show what we are 
made of, and such jobs as these would 
only have put a little relish into the day’s 
work of the old-time fitter; the pity is, 
that under present methods of manufac- 
ture, the average boy gets little oppor- 
tunity of proving his own skill, and get- 
ting confidence to fit him for any prob- 
lem which may come his way in after 
life. 


revious Question 





———— 
———— 





Concluding, I do not see any remark 
as to how true that shaft ran after three 
days’ work by H. B. M., and his three 
or five helpers, and if it took them half 
as long to get the coupling off, they may 
well congratulate themselves that it was 
in the shop when all this happened. 

Liverpool, Eng. LocKWoobD. 





——- 
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Progress and Hustle 








Referring to “Entropy’s article on 
“Progress is Not Necessarily Connected 
with Hustle,” on page 127, he tells us 
some facts, of which the title of the ar- 
ticle is the most important. But it seems 
to me he does not quite place credit 
where credit is due. He gives all credit 
to the slow-working result producer of 
the country shop, and strips the city ma- 
chinist of any credit by picturing him asa 
hasty, hustling, nervous man incapable 
of doing close work on account of his 
hustling, nervous ways, and Entropy half 
accuses him of trying to bluff someone 
into believing he is working. 

Entropy is right when he says the 
best man is he who acts at ease with 
everything that turns up. The best man 
cannot do anything else. It’s an impossi- 
bility to read 0.0001 inch at a hasty 
glance. It’s an equally impossible feat 
to feel 0.0001 inches in a nervous, rest- 
less manner (I have not got the 0.0001 
limit bug either). If you can’t sit down 
on your stool, feeling confident of your 
own ability, pick up your micrometer or 
vernier, as the case may be, adjust your- 
self to the best light, see that your eye 
glass is nice and clean, then read your 
instrument, without haste and nervous 
hustle, then you have not got much 
chance of getting your dimension. The 
machinist who does close work cannot 
afford to bluff a hustle attitude for any- 
one’s benefit. 

Of course there are nervous hustlers in 
all the piece-work, automatic, multiple- 
spindle, four-machine “intensive manu- 
facturing” departments of the city shops, 
while the country machine shop knows 
nothing of this “uptodateness.” 

All in all, the best work, the finest 
work, the work that calls for the greatest 
skill is done in the city, and the best 
mechanics must necessarily be where the 
best work is done. It is a hard task for 
anyone to try to browbeat him into the 
hustling, bustling, nervous worker Entropy 
pictures him, for he knows his capabili- 
ties and also his limitations. 

JOHN MELVILLE. 


Newark, N. J. 
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Training Apprentices in Trade 
Schools 








Realizing that B. M. W. Hanson, the 
author of the address printed at page 72, 
is undoubtedly a reader of the AMERICAN 
MACHINIST, and also that the apprentice- 
ship subject is one that is always a live 
one, | wish to ask a few questions. Mr. 
Hanson states as a fact that trade schools 
“will never teach him (the pupil) to make 
it quickly, neither will they be able to 
teach him the most uptodate methods. 
They will not be able to teach him the 
value of time, of jigs, gages and fixtures 
as there would not be enough pieces made 
in a trade school to make the boy fully 
realize the value of such tools. Neither 
could there be the diversity of machinery 
used in a trade school as in a machine 
shop.” 

Now these statements, being made as 
facts, not as individual opinions, and be- 
ing made by a man in a prominent posi- 
tion, if passed by in silence will do much 
to harm such schools as ours in Worces- 
ter; therefore, I feel constrained to ask 
that Mr. Hanson explain why all these 
different things must be so if such is 
really the case. Why cannot a trade 
school teach a boy to make a thing quick- 
ly? Why cannot a trade school teach 
uptodate methods? Why cannot they 
teke their work in large enough lots to 
teach a boy the value of jigs and fix- 
tures? Why cannot a trade school have 
all the diversity of machinery used in a 
machine shop ? 

What the answer can be I cannot ima- 
gine, for here in Worcester we are cer- 
tainly teaching boys to do work more 
quickly every day. We are making and 
using jigs and fixtures and we are tak- 
ing our work in lots averaging 50 of a 
kind at least. Some pieces have run up 
into the hundreds, very few have run as 
low as a dozen. We have borrowed jigs 
for our work whenever we could and 
where. As has happened time and time 
again already, the uptodate shops from 
which we have taken our work have not 
had the jigs that we have thought would 
help us and we have made them ourselves, 
not for the benefit of those shops but 
deliberately so that the boys could see 
and learn just what Mr. Hanson says we 
cannot teach. Worcester dees not like 
to be called too far behind and yet we are 
using jigs and fixtures more freely than 
the average shop in town. 

I find that we fall short of having 
every tool of general utility that is ad- 
vertised only to the extent of the follow- 
ing list: Bolt cutter; boring mill, verti- 
cal; multiple-spindle drill; radial drill; 
key seater; power press; automatic screw 
machine; slotter; thread-milling machine. 

And all of these are on our list for fu- 
ture purchase. While I deplore the fact 


that there are, notably in the larger cities, 
a number of so called,trade schools that 
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have a very limited equipment and that 
pretend to turn out a machinist in a very 
limited time, I do not think it is fair to 
judge all the rest that are in operation or 
that may be put in operation by those 
few. For that matter I have every hope 
and sympathy for the small school, strug- 
gling along on a few lathes and a univer- 
sal milling machine. The personal effort 
that a man, who is willing to handle such 
a school, can and will put into the boy 
will affect in a great measure the lack of 
variety in the equipment. 

“The best trade school in my opinion 
is the shop itself, where the boy is all 
the time coached to make the work well, 
fast, and is also shown on what style of 
machine the work can be produced in the 
best and fastest manner.” Here | agree 
with Mr. Hanson but I have never been 
so fortunate as to see these condi- 
tions in a shop devoted exclusively to 
making dividends, though I must confess 
that I have not had a chance to stop off 
in Hartford lately. If a shop wiil coach 
the boy as Mr. Hanson suggests, it will be 
splendid. That is just what we do in our 
shop, every day, but, if I had to look out 
for dividends I would see to them first 
and attend to the boys—well, some other 
time. 


Worcester, Mass. E. H. Fisu. 








Shop Knowledge for the 
Mechanical Engineer 








The last paragraph in the letter hy 
George Stuart on page 268 is something 
of a mystery to me. I fail to understand 
how a boy is to become a mechanical en- 
gineer without knowing something of ma- 
chine work. If he means that this is to 
be all secured after he graduates, the case 
is not so bad; but I firmly believe that 
it is better to get it either during or be- 
fore the college course. 

Few boys get the shop training before 
going to college. They lose the study 
habit and keep on working without going 
to school at all. Many cannot afford to 
stop to go to school. 

Some get it after college but it is not 
easy. The pay seems small, they can 
make more in the drawing room and it is 
not always easy to come down to an ap- 
prentice’s job after a college course. 

When a boy can go to school first he 
knows what he wants to learn about. 
When he goes afterward, he has to un- 
learn many things that he supposed were 
true. 

I well remember a mechanical engi- 
neer who came to us fresh from college. 
He was one of the brightest young men 
I ever knew and college had not hurt him 
as it does some. He had good ideas about 
machines and was a good designer ex- 
cept that he did not know the shop side, 
so he very naturally designed machines 
that were difficult or impossible to build 
with our equipment. Had he known a 
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little about shop work he would not have 
made designs which were blunders from 
our point of view. 

He was well “trained in mathematics, 
understood something of human life, 
could meet people,” etc., but how could 
he, or anyone, converse on equal terms 
with a good shop man who knew just 
how the piece ought to be made? That 
is the part of Mr. Stuart’s argument that 
I do not understand. 


New York. JOHN R. GODFREY. 








Human Nature and Praise in 
the Shop 








I suppose Entropy thinks that last par- 
agraph on page 51 is funny, but it isn’t 

it’s so. 

I have been for years looking for the 
man with the necessary intelligence to 
realize it, and the man with the “gump- 
tion” to put it into practice, to get to- 
gether. 


Cleveland, O. STRAWBOSS. 








Brutality in Design 








The article “Brutality in Design,” on 
page 1176, Part 1, Volume 33, is short 
but full of meat. The argument there is 
in favor of abundance of metal to insure 
strength, ample and excessive. 

Before accepting this conclusion, how- 
ever, it may be well for a moment to 
consider the other side of the question. 
In designing a machine of which only one 
is to be built, there can be no question 
that ample strength, even to the excessive 
use of metal, is the correct thing. But, 
on the other hand, consider the design- 
ing of a staple machine, a turret lathe 
for example, which is to be repeated in 
quantities of, say, one or two hundred «a 
year. In such a machine reliability does 
not consist alone in strength; other quali- 
ties are essential, such as accuracy, sen- 
sitiveness, quick movements of parts, ease 
of adjusting cams and ability to quickly 
change from handling one piece to an- 
other. 

If in designing such a machine the 
“Brutality” idea is followed, the result 
will be clumsy, ungraceful, sluggish in 
motion and, worst of all, the unnecessary 
weight and strength will continue for 
years and never be discarded. Is it not 
better, then, in such a case, to aim at 
just strength enough, even taking some 
chance on the side of weakness? Then, 
when the first few machines are made 
and put into operation, the weak points 
will become manifest; these can be 
strengthened and the result is a machine, 
graceful, sensitive, active in motion, not 
an ounce of unnecessary metal employed, 
a delight to the eye as well as to the 
pocket book, the very ne plus ultra of de- 
sign. JAS. DANGERFIELD. 

Dayton, Ohio. 
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Testing Locomotive Pop 
Valves 








The letter of E. J. Buckbee, under the 
above heading appearing on page ???, 
is especially interesting to one accus- 
tomed to compressed-air calculations. In 
the arrangement described, the air pump 
receives air at 100 pounds pressure and 
increases this to 225 pounds pressure in 
another tank, the object of the high pres- 
sure being to assist the pump. The curi- 
ous thing about this is that the mean 
effective pressure developed in the air 
cylinder of the pump, and consequently 
the mean resistance of the piston, is half 
again as high when receiving air at 100 
pounds pressure as it would be if it 
were drawing from atmosphere. This 
would mean that if the pump were of 
the flywheel type, it would run with less 
effort if drawing from the atmosphere, 
than if receiving air at an initial pressure 








Mean Effective Pressure 
95 Pounds 













Maximum Unbalanced 
Pressure 125 Pounds 
per Sq. inch 





oF, 


Mean Effective Pressure 
63 Pounds; 
Maximum Unbalanced 


Pressure 225 Pounds 
per Sq. inch 











ou F. ist 

Air INDICATOR DIAGRAMS, SHOWING EF- 
FECT OF HIGH INTAKE PRESSURE 

f 100 pownds. From this it must not 

be inferred that it takes more work to 

fill the second tank with air at 225 


pounds pressure when the pump intake is 
supplied with an initial pressure of 100 
pounds, than it would take if drawing 
from atmosphere; it simply means that 
the average piston effort when drawing 
from atmosphere would be much 
than when drawing from 100 pounds, al- 
the pump would have to work 
a longer time to fill the second tank 
when drawing from atmosphere than it 
would if drawing from the higher initial 
pressure. The for this is that 
vhen receiving air at 100 pounds pres- 
sure, the air handled in the cylinder is 
much denser and therefore the mean ef- 


less 


though 


reason 


fective pressure or the work per stroke 
is much greater, though fewer strokes 
will have to be taken. The appearance 
of the indicated diagrams in the 
cases is in the line cut and it 
much more nearly rectan- 


two 
seen will 


be noted how 


gular is the diagram when pumpine from 
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the high initial pressure than when 
pumping from atmosphere. 

While the mean effort would be much 
less when drawing from atmosphere, it 
is a fact that the maximum cffort at the 
end of the stroke would be almost double 
and it is at this point that the pump 
would stall in the absence of a flywheel, 
unless assisted by the high-pressure in- 
let, as actually used. The employment 
of a flywheel on the pump would carry 
it over these high peak points at the 
end of each stroke, and the actual work 
performed per stroke would be less 
wher drawing from atmosphere. 

To get down to figures; the mean ef- 
fective pressure developed when drawing 
from an initial pressure of 100 pounds 
and discharging at 225 pounds, would 
be about 95 pounds per square inch, 
while if drawing from atmosphere and 
discharging at 225 pounds, in a single 
stage, the mean effective pressure de- 
veloped would be only 63 pounds. With 
a 7-inch piston, the mean total piston 
effort with the high intake pressure 
would be about 3650 pounds, and with 
atmospheric intake this mean total load 
would be only 2425 pounds. At the end 
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Fahrenheit, while if drawing from atmos 
phere there will be 16.3 compressions, 
giving a final air cylinder temperature of 
over 700 degrees. At such a temperature 
lubrication becomes a serious problem, 
as explosive gases often are formed by 
the action of the located air upon the 
oil. 


New York City. S. B. REDFIELD. 

















How to Plane Those Castings 








On page 1220, Part 2, Volume 33, ap- 
pears a query as to how to machine cer- 
tain pieces on a planer. The cut shows 
how the pieces may be done if the planer 
is large enough to swing them. But it 
seems to me that a large slotter would 
be about the proper thing to do the job 
on. 

Referring to the cut, if there is a good- 
sized wormwheel and worm, and three 
large angle plates or brackets to be had 
around the shop anywhere, it need not 
be much work to rig up to do the job. 
A and B show the castings mounted on 
the shaft G. slid through the cored hole 
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PLANING THOSE 


of the stroke, however, when drawing 
from 100 pounds, there would be a max- 
imum unbalanced pressure of only 125 
pounds per square inch, or a total maxi- 
mum load of 4813 pounds, while if 
pumping from atmosphere, this maximum 
unbalanced pressure would, of course, be 
225 pounds per square inch, or total max- 
imum load of 8663 pounds. 

While this is a curious state of affairs, 
it is clear to see that the employment 
of the auxiliary tank, giving the high in- 
let pressure, is an advantage, not only 
making it possible to use a pump with- 
cut a flywheel, such as is already handy 
in a railroad shop, but considerable time 
and total work is saved by this means, in 
the final filline of the second tank, al- 
though this initial work is performed, of 
course, by some other air compressor in 
the shop. 

Aside from the question of work done 
by the pump, there is the even more im- 
portant matter of temperature, especial- 
ly with an unjacketed compressing cylin- 
der. With 100 pounds inlet and 225 
pounds discharge, the number of com- 
pressions is 2.09 and the final air cylin- 
der temperature only about 185 degrees 


-imerican Machinist 


CASTINGS 


in casting and kept from turning by the 
wedges H driven tight between a cap 
resting against the shaft and the bottom 
of the slot. Small jacks or good sized 
bolts may be used. The castings are 
mounted on opposite sides, so that they 
will balance. The brackets C are bolted 
to the planer table F. The right-hand 
casting A’ being machined, leaves the 
left one B' and the wormwheel D en- 
tirely out of the way of the tool, The 
worm bracket E being bolted to the 
rlaner table, the wormshaft may be used 
to arrange a feed, which may be a star 
feed or a ratchet may be put on in place 
of the star and arranged to feed from 
the table movement. I think a study of 
the sketch will make it clear just how 
to set up the job. If the cast holes 
through which shaft G passes is not ac- 
curate enough, a rough cut may be tak- 
en through with a boring tool. Should 
there be any difficulty from the work 
turning on the shaft G, it could have 
a spline cut the length of the shaft and 
keys fitted to it, making it 
to shift. 


imnossible 


FoMuUND S. WILLIAMS. 
Bridgeport, Conn, 
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Success Depends on Individual 


Judgment 








Nine out of ten, or even a larger per- 
centage consciously or unconsciously fol- 
low the plans and methods laid down by 
others no matter what their line of work. 
It is easier to do so or, as the college 
professor would say, it is the line of 
least resistance and, therefore, the na- 
tural tendency. 

If one shop in a town buys a certain 
kind of lathe and uses it successfully, 
other lathes of the same kind are verv 
apt to find their way into the other shops, 
whether they are suited to their work or 
not. 

The same thing is true of shop systems, 
of standardizing the shapes of cutting 
tools and a hundred other shop problems. 
We are too apt to adopt plans that suit 
other shops without carefully considering 
whether they meet our conditions or not. 

The question of large or small shop 
orders is a case in point. In some lines 
of work and with good facilities it was 
fousd advisable to put the work through 
in very large lots. The economies of 
manufacturing in large lots became so 
apparent in these cases that smaller shops 
tried the same plan. Not having the 
necessary equipment, certain departments 
became overcrowded and the result was 
unsatisfactory as might be expected. 
There can be no empirical rule for the 
economical size of any shop order as it 
must be determined for each shop. It de- 
pends on the shop and on the product 
and must be decided by the judgment of 
the man in charge. 

It is a good plan to know what other 
shops are doing in order to avoid getting 
into the rut of thinking that we have the 
only right way. But because the nexi 
man attains success by using a certain 
machire or a certain method is no assur- 
ance that we should follow in his foot- 
steps. 

The right machine or the right sized 
shop order must be determined by the 
judgment of the man in charge in view 
of the particular conditions he has to con- 
tend with. The methods which spell suc- 
cess in one case may invite the bank- 
ruptcy lawyer in another. 

And after all, this is what makes the 
game worth the candle. If the right way 


to run all shops could be taught like the 
multiplication 


table, it would have a 


monotony that would be deadly. The ex- 
ercise of individual judgment will always 
be necessary to real success in the man- 
agement of any business. This judgment 
will be broader and better for knowing 
other methods, but it will prevent follow- 
ing them blindly. 








How Competition Helps 
to Sell Goods 








Competition is much more often a 
blessing in disguise than we are apt to 
realize. Not because we would never 
have improved machinery without it, but 
because it helps broaden the market for 
any machine when more than one con- 
cern is making it. 

No good mechanic is ever quite sat- 
isfied with the machine he builds and 
he would keep on making it better and 
better if he were located in Kamchatka 
and no native ever complained at the old 
one. And, after building a good machine 
it is quite natural that there should be 
a feeling of resentment when others start 
in to build the same kind of a machine. 

There is another side to the question, 
however, although it is very apt to be 
overlooked. Every new builder of an au- 
tomatic screw machine, to use this as a 
concrete example, has helped to create a 
market for screw machines in general, by 
educating machine builders to see their 
advantages. Every salesman, silent or 
otherwise, helps to make people think of 
the possible advantages to be obtained 
by their use. True, the one who does 
the educating does not always get the 
order, but he has helped to swell the 
total of machines to be used. 

Carrying this a little farther, we can 
see that it may be better at times, to 
let the other fellow sell a machine than 
to have none of them used in that shop. 
Even if it is a poorer machine, as, of 
course, it must be, it may whet their ap- 
petites for a really good machine next 
time and they will appreciate it all the 
more when they do get it. 

It takes considerable philosophy to look 
with equanimity on the loss of a sale to 
a rival machine, and yet seasoned sales- 
men can recall instances where this was 
the best thing that ever happened to them. 
When they did get their machine in, they 
made such a showing as to make future 
orders easy. 
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If we can get into the habit of looking 
at this in the broader way, of realizing 
that, in the long run they all help the 
best machine to win, we can do business 
in a more comfortable state of mind. And 
we will not be so disturbed at the ad- 
vent of a new competitor as is apt to be 


the case. 








from the Panama 


Canal 


A\ Lesson 








the Panama canal 
the United 
Government pessiniistic person 
called attention to the fact that up to 
that time no work of magnitude had been 
accomplished under the tropic sun except 
by slave labor and with an absolute dis- 
regard of the value of human life. The 
pyramids of ancient time and the Suez 
canal of more recent date were cited as 
examples, and the prediction of failure or 
the use of the lash was made. 

How far wrong this prediction happens 
to be is now pretty well known. Unprece- 
dented quantities of dirt are being moved 
under conditions that would be a credit to 
any portion of the world and with a death 
rate notably than occurred among 
the nonworking natives before the canal 


At the time when 
undertaken by 


some 


was States 


less 


was undertaken. 

Men have been enabled to work in spite 
of the heat simply by being given decent 
sanitary surroundings. 

This has been strictly an 
feat. There has been nothing but a 
straightforward attempt to make life 
worth living in a strip of land across the 
isthmus where before nothing but nox- 
jous, poisonous animals and plants found 
harbor. 

As an engineering triumph it stands as 
a greater work than the building of the 
canal itself, for it shows the world what 
can be accomplished under the most ad- 
verse surroundings. And the little that 
needs be done, but needs to be done so 
badly all through the temperate zone, 1s 
so easy if only proper engineering talent 
is allowed to get at it. 


engineering 
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New 








METAL SPINNING. By D. Tuells and 
William A. Painter. Thirty-eight 6x9- 
inch pages, with 45 illustrations. The 

New York. Price, 


Industrial Press, 


25 cents. 

The development of the power press in 
the working of sheet metal has absorbed 
attention to an extent that has caused 
spinning as a manufacturing process to 
drop the background. Neverthe- 
less, there is, and always will be. a field 
of operation for this process, which, in 
addition to its merits, a de- 
gree of interest second to that of no other 


mechanical operation. 


into 


possesses 
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The present pamphlet is a reproduction 
of three articles which appeared in the 
pages of our contemporary, Machinery, 
during the early part of the present year. 
It gives clear and adequate explanations 
of the principles of spinning, and clearly 
describes and fully illustrates the tools 
and methods used. 


ENGINEERING INDEX ANNUAL FOR 
1909, COMPILED FROM THE ENGINEER- 
ING INDEX OF THE ENGINEERING 
MAGAZINE. Fourhundred and seventy- 
one 6x9-inch pages. The Engineering 
Magazine, New York and London. 
Price, $2. 

The annual summary of the index de- 
partment of the Engineering Magazine 
has now become such an integral part 
of engineering literature, which one ex- 
pects to acquire as a matter of course, 
that its appearance calls for little more 
than an announcement of the fact. 

The engineering profession is to be 
congratulated that the index enterprise is 
a paying one, because that fact insures 
its continuation. We are glad to know 
that the demand for the book shows a 
substantial increase as the years go by. 
There is no more important service to 
the engineering profession than that done 


THE 


by the Engineering Magazine in the 

preparation of this index. 

THE MECHANICS’ HANDBOOK. By Inter- 
national Correspondence Schools. 
Seventh Edition. 330 3'2x5'4-inch 
pages, with numerous illustrations 


and tables. The International Text 
Book Company, Scranton, Penn. 

The most difficult of all books for a 
reviewer to handle with satisfaction to 
himself are engineers’ and mechanics’ 
pocket books, of which in general it may 
be said that there are very few that are 
not well worth their price. One of the 
features of the publication under notice, 
wherein it differs from most others, lies 
in the fact that it gives adequate explan- 
ations of the uses of many of the tables. 
Thus, we find an 18-page description of 
the principles and uses of logarithms 
with an adequate number of illustrative 
examples and a 6-page explanation of the 
uses of the tables of trigonometric func- 
tions. There is also a 10-page illustra- 
tion of the uses of formulas and a 6-page 
explanation of powers and roots. A con- 
siderable portion of the book relates to 
the design of various machine elements, 
which are treated in the usual way, with 
drawings and simple formulas. There 
are also sections on electricity, survey- 
ing, and railroad track work. 


OF THE LOGARITHMIC SLIDE 
RULE AND ALLIED INSTRUMENTS. By 
Florian Caiori. One hundred and 
thirty-six 5x7'“-inch pages; 17 illus- 


A History 


trations. The Engineering News 
Publishing Company, New York. 
Archibald Constable & Co., Ltd., 
London. Price, S1 
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Few users of the slide rule can have 
failed to feel at least some curiosity re- 
gafding the origin of the instrument, 
while to those having the historical sense 
the meagerness of available information 
regarding the history of the instrument 
has long been a source of regret. 

The present volume is the result of a 
good deal of historical investigation, 
which has borne fruitful results regarding 
the early history of the slide rule, about 
which many erroneous statements are 
current in such historical sketches as ex- 
ist. Professor Cajori seems to have suc- 
ceeded in definitely assigning credit for 
nearly every important step in the de- 
velopment of the instrument—and there 
are more such steps than the simple 
nature of the slide rule as made today 
would lead one to expect. The book is 
of decided interest as well as merit, and 
the painstaking labor behind it deserves 
recognition by ¢ suitable sale among the 
numerous users of slide rules. 








Ohio Valley Exposition 








A general industrial exhibition, in which 
nineteen States of the Ohio valley and 
South are to be represented, is to be in 
operation in Cincinnati, O., from August 
29 to September 24, 1910. 

The exhibits are to have a wide range 
and the program of events promises a 
highly interesting review. 








OBITUARY 








Albert Spies, who for many years was 
editor of Cassier’s Magazine, and recent- 
ly proprietor and editor of the Foundry 
News, a newly established trade paper, 
died at his home in Jersey City on August 
16. 

Mr. Spies was a Stevens Institute 
graduate, a member of the American So- 
ciety of Mechanical Engineers, and a well 
known figure in technical journalism. 








PERSONALS* 








E. F. Ryerson, president of Joseph T. 
Ryerson & Son, Chicago, IIl., has sailed 
for a several months’ trip through Europe. 

M. W. Case has been appointed super- 
intendent of the Champion Machinery 
Company, Joliet, Ill. Mr. Case was for- 
merly chief draftsman for his company. 

Robert H. Grant has recently become 
manager of the ball department of the 
Grant-Wood Company, of Detroit, Mich., 
being located at the Chelsea, Mich., plant. 

W. E. Robbins, for several years em- 
ployed in the factory of Irving Coles & 
Co., Worcester, Mass., has been appointed 
manager of the New York office of his 
company. 


*Items for this column are solicited. 
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New Tools and Shop Appliances’ 

















New Model High Power Ver- 
tical Milling Machines 








The engravings illustrate the new-mod- 
el, high-power vertical milling machines 
built by the Becker Milling Machine 
Company, Hyde Park, Mass. These are 
made in several sizes, the models A and 
AB, referred to particularly here, be- 
ing the smallest of the line. 

In the development of the new line of 
machines, the makers have striven to pro- 
duce the highest possible efficiency with 
the use of the direct belt-driven spindle. 
For the heavier cuts they have adopted 
the simplest form of direct-connected 
back-geared spindle, and with large spin- 
dle-driving pulleys and high belt velocity 
they are able to do with direct open 
belt-driven spindle the greater amount of 
their work, using the back gears only on 
the heavier cuts. The direct belt drive 
or the drive through direct-connected 
gears practically obviates the progressive 
development of back lash between gears. 

As will be seen from the general views, 
Figs. 1, 2 and 3, the mechanisms requir- 
ing lubrication are outside the column, 











ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 




















and all working parts are easily accessi- 
ble. The feed changes are made while 
the cutter is working, thus enabling the 
operator to adjust the feed accurately, 
with the work under the cut. 


GENERAL CONSTRUCTION 


The knee is of rigid construction and 
the wearing surfaces are very broad. The 
sides are double walled, the outer wall 
extending slightly beyond the edge of the 
dovetail, thus offering protection from 
careless handling of heavy castings. The 
method of securing the knee to the col- 
umn insures permanent alinement with 
the spindle, and adds greatly to the gen- 
eral rigidity of the machine. 

The rigid proportions of platen and 
saddle made necessary by the require- 
ments of modern milling practice are well 
brought out by the illustrations, which 
also show the long support provided for 
the table, the saddle and table being so 
proportioned as to insure uniform wear 
of the sliding surfaces These surfaces 
are protected from chips by rolling 
aprons. 

The cutter head has ample movement 
vertically, and the larger sizes, models B, 


























Fic. 1 BECKER NEW-MODEL HIGH-POWER VERTICAL MILLING MACHINI Fic. 2 
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Fic. 3. VERTICAL MILLING MACHINE WITH 
Motor Drivt 
C and D, have automatic vertical feeds, 


thus adapting them for vertical boriny. 
The spindle is carried in a conical sleeve 
bushed with bronze bearings, and pro- 
vided with means of adjustment for wear. 
The end thrusts are taken upon standard 


roller bearings capable of sustaining 
heavy pressure and supported upon the 
ends of the conical sleeve. This con- 


struction prevents possible seizure of the 
spindle incidental to unequal expansion 
of bronze and iron. A rigidly supported 
stop gage is conveniently located direct- 
ly in front of the spindle. 


CONSTANT-SPEED PULLEY DRIVE 


The new-model machines are provided 
with constant-speed driving pulley, but 
when preferred models A, AB and B are 
furnished with cone-drive countershafts. 
The constant-speed gear box provides 
seven changes of spindle speeds. This 
gives models AB and B, with back- 
geared head, 14 spindle speeds, ranging 
from 20 to 395 revolutions per minute, 
models C and D, double back- 
have 21 spindle speeds. 


while 
geared, 
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Fic. 4. Speep GEAR Box 
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The spindle-speed gear box is of very 
simple construction. As shown in Fig. 
4, there are two tumbler gears A and B 
both engaging the same central gear 
shaft, on which are mounted three gears. 
When both tumbler gears engagethe same 
gear an intermediate speed is obtained. 
By driving on one and off another gear 
on the three-geared shaft, various speeds 
are obtained in uniform progression. An 





Fic. 5. OF SPINDLE BACK 


ARRANGEMENT 
GEAR 


index attached to the gear box indicates 
the speeds and the proper position of the 
tumbler gears to obtain them. 

On all sizes of these machines, seven 
open-belt spindle speeds are available 
for lighter cuts. The arrangement of the 
back gears for the spindle will be under- 
stood from Fig. 5. 


THE GEAR FEED-CHANGE BOx 


The feed gear box, shown in the gen- 
eral the machine and in the 
drawing, Fig. 6, is a simple device, pro- 
viding from two to three main changes 
according to the size of the machine. It 
is used when changing from very light 
to very heavy milling, from extremely 
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AUTOMATIC REVERSING TRIP FOR 
FEED 
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fast table feeds to very slow movements, 
or when changing from open-belt to back- 
geared spindle drive. The method of op- 
eration will be clear upon inspection of 
the line engraving. No internal lubri- 
cation is mecessary. The sliding gears 
are fast on their shafts, and the bearings 
are outside of the gear case. The main 
changes of feed are made without stop- 
ping the machine. The regular feed 
changes, which are infivitesinma!, are 
made with the friction disks, giving a 
minimum of 1/64 inch and maximum 
of 1'% inches per revolution of cutter on 
models C and D. On the smaller ma- 
chines shown the feeds range from 0.003 
to 0.250 inch per revolution of cutter. 


THE FRICTION FEED AND How It Works 


The friction-feed disks are 
plainly at the top and rear of the column 
in Figs. 1, 2 and 3, and the vertical shaft 
by which they drive the mechanism in the 
gear box, Fig. 6, is also shown in the 
different views. In this design advan- 
tage is taken of the natural tendency of 
driving belts to ride up to the high por- 
tion of a crowned pulley. This ten- 
dency, combined with correct angular 
mounting of the axes of the idler cones, 
automatically causes the disks to hug 
the driven cone of the vertical shaft to 
a greater or less degree, the stress de- 
pending upon the degree of resistance 
encountered by the spindle in driving the 
cutter. The heavier the cut the harder 
will be the pressure upon the driven cone, 
the degree of pressure depending upon 
the rise and fall of the belt upon the 
driving disk cones caused by the vary- 
ing resistance of the cutter as it is being 
fed into varving depths of the cut. The 
greater the resistance the more will the 
belt tend to ride up to the larger dia- 


shown 
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meter of the cone, thus tightening the 
belt. 

When long pieces are rough milled, re- 
quiring a light finishing cut on the re- 
turn, and when readjustment of the cut- 
ter is unnecessary, a tripping device can 
be supplied that can be set at either end 
of the feed, to automatically reverse and 
stop the feed at the starting point. This 
device will answer the purpose of 
regular tripping dogs which throw out 
the feed at the end of the stroke without 
reversing. 

THE RoTARY ATTACHMENT 


The rotary attachment shown in Figs. 1 
and 2 is driven direct from the feed gear 
box through an independent universal 
shaft, also seen in Fig. 6. Automatic 
trips are provided to throw out the feed 











COMBINED UNION AND 


in either direction. The worm can be 


thrown out of engagement while running 
and the table quickly returned to its start- 
ing point. 

This device, as illustrated in Fig. 3, is 
neatly and rigidly attached to the head 
of the machine. The advantages of this 
accessory will be readily appreciated. It 
swivels in a complete circle, and can be 
firmly locked in any position. Cutters at 
the end of the spindle are secured by a 
drawing rod. Mills can also be used in 
the center of the arbor or spindle, this 
being provided with means for adjusting 
the cutter accurately in line with ‘he 
center of the main spindle when using 
it in combination with the automatic uni- 
versal head in milling worm threads or 
similar work. This combination of hori- 
zontal spindle and universal head makes 
this vertical miller a practical tool-room 
universal milling machine, 

The machine in Fig. 3 is represented 
as equipped with a Reliance 2-horsepow- 
er variable-speed motor, having a 5 to 1 
speed variation, ranging from 400 to 200 
revolutions per minute. The motor is 
geared 4 to 1 to the machine and the 
spindle speeds obtained range from 37 
to 500 turns per minute. It will be evi- 
dent that with this form of drive and 
the variable-feed mechanism, practically 
anv combination of feeds and speeds de- 
sired can be obtained at once. 
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A New Line of Unions 
The accompanying illustrations show 


line of unions now being 
M. Dart Manufacturing 
Company, Providence, R. I. These are 
simply an adaptation of its regular 
union, having two bronze seats and used 
in connection with the regular forms of 
pipe fittings. Although only an elbow 
and a T are shown, these can be made 
in any desired combination, the bronze 
joint being at any opening of the fitting, 
and the coupling either male or female 
They have the strength of 
iron-pipe fittings in the pipe end, are 
made with strong nuts, substantial 
shoulders and in heavy patterns. 


two of a new 
made by the E. 


as desired. 
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New Cincinnati Milling 
Machine 











The illustration shows the latest ma- 
chine of the Cincinnati Milling Machine 
Company, Cincinnati, Ohio, which has 
been developed for such work as can be 
best handled on a cone-driven machine. 
While still advocating the single-pulley 
or all-geared machine for heavy work, 
it realizes the wide field for cone-driven 
and has redesigned its en- 
line, as can be seen from the illus- 


machines 
tire 
tration. 

The feed changes are obtained from a 
single group or unit mechanism, mounted 


in the column, high enough from the 
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New CINCINNATI MILLING MACHINE 
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floor to bring all levers and the index 
within easy access of the operator. The 
inside of the feed-mechanism unit is 
shown in Fig. 2 and provides 16 changes 
of feeds, ranging from 0.007 to 0.300 
inch per revolution of the cutter, these 
changes being secured by only 12 gears, 
as shown. The drive is direct from the 
face gear on the spindle through the gear 
A, while the last gear of the train B 
drives the universal jointed shaft. The 
three handles on the outside of the box 
give all the changes, there being four 
positions of the lower handle and two po- 
of the others. 

Perhaps the most striking feature of 
this design is the construction of the 
tumbler mechanism. This tumbler is 


sitions of each 


miade in the form of a cylinder of 
large diameter, which supports’ the 
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Automobile Manufacturers’ 
Ball Bearing Drilling 
Machines 








The Henry & Wright Manufacturing 
Company, Hartford, Conn., has designed 
a new line of drilling machines intended 
especially to handle the variety of work 


necessary in the manufacture of auto- 
mobiles and in kindred modern manu- 
factures. These drills contain the im- 


portant features of its smaller machines 
and some new ideas which add greatly 
to their practical value. Two of the 
machines are shown in the accompany- 
ing halftones. They are very much 
heavier and more rigid, fully equipped 
with ball bearings, and have power suffi- 
cient to drive high-speed drills efficiently 
from 1'< inch down to the smallest sizes. 
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tumbler shaft and gear. This is in 
itself supported in the frame of the feed 
box, a construction which obviates all 


bending of the tumbler shaft, as well as 

Although 
through a 
usual way, 


vibration in the tumbler itself. 
the tumbler lever projects 

hole in the feed box in the 

this opening is completely closed at al! 
times, owing to the cylindrical form of 
the tumbler, and in this way thoroughly 
protects the inside mechanism from all 
dirt. 








A Thread Milling Cutter 








The milling cutter, designed by Chas. 
E. Klink, Kingston, Penn., and described 
at page 184, is specially adapted for 
thread milling. 


MANUFACTURERS’ 


DRILLING MACHINES 


The ball bearings are made interchange- 
able and may be readily renewed. 

The spindle drive is at the lower end 
of the spindle pulley, giving a more rigid 
drive to the spindles. The drive is in- 
cased to exclude dust and retain oil. The 
accurate drilling or counterboring to a 
spindle pulley is supported above and 
below the belt, thus relieving the spindle 
from all strain due to belt pull, insuring 
accuracy at the drill point. 

The spindle sleeve has an inserted steel 
rack and adjustable stops are furnished 
as ordered to fit either the spindle at 
the top of the pulley or the rack. For 
accurate drilling or counterboring to a 
specified depth, the latter is recom- 
mended. 

The machines are entirely belt driven 
and are made with from one to six 
spindles each and in three overhangs, 
8, 12 and 15 inches. The spindles are 
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driven with an endless belt 134 inches 
wide, and the rear shaft is driven by a 
2'4-inch belt. The wider belt driving 
the rear shaft is designed to furnish suffi- 
cient power to enable two operators to 
work on the same machine when desired, 
and individual spindles may be started or 
stopped independently. The limit of ac- 
curacy of the spindles is 0.002 inch in 
an 8-inch circle. 

The tables are very heavy, have wide 
and long ways and are equipped with 
elevating screw; additional support is 
furnished by two supporting jacks at the 
outer corner of the table. The oil grooves 
around the tables are amply wide and 
deep and both ends may be fitted with 
tubing to connect with an oil tank inside 
of the base. A rim is cast around the 
foot of the base to prevent oil from flow- 
ing off the machine to the floor. 

The raising screw of the No. 6 machine 
is fitted with a ratchet lever instead of 
the usual handwheel to facilitate the rais- 
ing and lowering of the heavy table. The 
distance between the spindle centers on 
the No. 6 machine is 10'4 inches. The 
greatest distance between the spindle end 
and table top is 30 inches. The table sur- 
face is 75x24 inches and the net weight 
of the complete m_c:.ine is 5500 pounds. 








Rochester Portable Boring 
Machine 








The illustration shows the head and 
face of the Rochester floor boring ma- 
chine equipped so as to be readily 

















ROCHESTER PORTABLE BoRING MACHINE 
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handled by the crane and moved to any 
part of the shop desired. 

It is provided with screws for pushing 
the head away from the floor plate which 
forms part of the machine, so as to draw 
out the dowel pins which are provided 
for locating it in any desired position 
with relation to this floor plate. 

This makes the machine equally appli- 
cable for either stationary or portable 
work, and will be found very convenient 
in many places. The details of the ma- 
chine were fully described at page 1177, 
Part 1 of the current volume. 








A New Automatic Tooth 
Rounding Machine 








The halftone shows a new automatic 
tooth-rounding machine, built by Schuc- 


hardt & Schutte, New York City. This 
machine is designed to economically 


chamfer the teeth of gears for all class- 
es of work, and is especially adapted for 
handling such gears as are commonly 
used in sliding transmission. 

The machine uses a profiling cutter, 
carried in a spind!e mounted in suitable 
bearings on the cross rail of the machine. 
This spindle can be swiveled to angles 

















TOOTH-ROUNDING MACHINE 

suitable for any gear tooth. Motion is 
transmitted to the spindle carriage by 
means of box cam, which moves the 
spindle head crosswise on the cross rail. 
The arbor, which carries the gears that 
are to be operated on, is reciprocated by 
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means of a large indexing gear, which is 
controlled by change gears which time 
it in accordance with the number of teeth 
in the gear that is being operated on. 
This motion is entirely automatic and dis- 
penses with individual indexing, the op- 
eration being continuous from the start 
of the gear until its finish. 

The machine will handle either a single 
gear or several at a setting. Gear teeth 
can be rounded on both sides, at the same 
setting; for rounding the teeth of crown 
gears a special attachment can be fur- 
Running the machine at its nor- 
mal speed (1000 revolutions per minute 
of cutter), it will round on the average 
fifteen 6/8 diametral-pitch teeth in nickel- 
chrome steel per minute. 


nished. 
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The column of the machine is of the 
box type, provision being made at the 
rear of the column to accommodate the 
change gears. The machine will handle 
gears up to 12 inches in diameter. The 
countershaft furnished with this machine 
is provided with self-oiling bearings, hav- 


ing chain-oiling device. Net weight of 
machine, 1300 pounds; floor space, 26 
square feet 








Universal Micrometer Caliper 








illus- 

Fig. 
2 shows numerous applications to differ- 
ent classes of work. In the design of the 
tool there has been no attempt to retain 


The halftone engraving, Fig. 1, 
trates this micrometer clearly, and 
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the reading measurements of the ordi- 
nary micrometer, but simply to produce 
a caliper with a wide range of applica- 
tions in producing duplicate parts or fits 
of various kinds and one where posi- 
tively known allowances can be made. 
The micrometer consists of a drop-forged 
frame with a sliding rod in one end for 
quick adjustment and a micrometer screw 
in the other for fine adjustment and al- 
Both adjustments are securely 
locked when set. It has a range of four 
inches inside of the frame. The microm- 
eter screw and sliding rod have convex 
ends. It can therefore be used directly 
on running work in the lathe the same as 


lowance. 
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a pair of calipers. The same arc mem- 
ber may also be used as an inside caliper 
from seven inches to thirteen inches with 
the regular rods, or by using longer rods 
an inside diameter of several feet may 
be calipered. 

There are also two drop-forged arms 
about two inches in length which are 
adapted to slide on the rod. One of 
these arms is fittted with a micrometer 
screw graduated in thousandths and the 
other with a tool-steel pin having a con- 
vex point. These arms are reversible and 
can be used as either inside or outside 

They may be used on the tool 
for carrying two measurements 


calipers. 
proper 
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at one time or applied to a separate rod 
for either inside or outside work. For 
transferring from one to the other there 
is a centering ring which holds two of 
the points in contact and in alinement 
with each other while the micrometea 
screw on the caliper being transferred 
to, is adjusted to touch. By this means 
the setting is transferred quickly and ac- 
curately. After the transfer is made the 
graduated micrometer screw is used to 
make positive allowances in thousandths 
for any desired fit. All contact points 
are tool-steel hardened. 

The micrometer is manufactured by 
Gilbert, Harris & Co., Chicago, III. 








New High Strength Non 


Ellwood Haynes, of Kokomo, Ind., has 
recently brought out a new nonferrous 
alloy that is composed of cobalt and 
chromium. It is claimed to have many 
desirable properties and promises to be 
in various ways. It was the re- 
a long series of experiments with 
nickel, cobalt and chromium. 

The first piece of any size that was 
made, was made of equal parts of pure 
chromium and pure cobalt. These were 
placed in a carbon crucible lined with 
pure magnesia and fused in an electric 
furnace. It was cast into an ingot '4 inch 
square by 5 or 6 inches long. This seem- 
ed to be quite brittle as it was difficul 
to draw, under the hammer, without 
cracking it. 

A gas furnace was then used to make 
an alloy containing 75 per cent. cobalt 
and 25 per cent. chromium. This 
melted in a crucible that was made of a 
very refractory material and the alloy 
melted to a perfect fluid and poured into 
an ingot inch square and 5 or 6 inches 
long. This metal proved comparatively 
ductile, and by careful hammering it was 
forged into a rough strip. 


useful 
sult of 


Was 


QUALITIES OF METAL 


By adding various purifying materials 
a very tough and malleable alloy was 
made, which, when heated to a bright 
red, was hammered into very thin sheets 
without showing any signs of cracking. 
A razor blade was made from it that has 
been used hundreds of times for shav- 
ing without any appreciable signs of 
wear. 

Tests of the metal showed a tensile 
strength of 96,000 pounds, an elastic 
limit of 97,000 pounds and an elongation 
of 3 percent. This is slightly better than 
the tensile strength and elastic limit of 


urtreated steel and more nearly ap- 
proaches that of good nickel steel. The 
modulus of elasticity was found to be 


equal to that of steel, which is a result 
that has never hitherto been obtained in 
the nonferrous alloys, as they were so 


Editorial Correspondence 








An alloy composed of 75 per 
cent. cobalt and 25 per cent. chro- 
mium that can be given the 
strength, hardness, ductility and 
cutting qualities of steel and 1s 
also noncorrostve. 

The efjectof acids, atmos phere 
and heat upon the metal and some 
tests that it has been given. 




















low as not to be compared to iron and 
steel. 

Like the iron or steel products, small 
quantities of other materials mixed in the 
alloy modify or alter its properties to a 
remarkable degree. For instance, com- 
tinations or alloys have been obtained 
which were very brittle yet would readily 
quartz crystal. By slightly re- 
the percentage of chromium and 
adding small percentages of other ma- 
terial, alloys were obtained that were 
practically proof against nitric acid and 
also sufficiently soft and malleable to be 
worked cold, these having a hardness 
but little greater than mild untempered 
steel. 


scratch 
ducing 


CUTTING AND BENDING TESTS 


A number of combinations suitable for 
many different purposes can be made be- 


tween these two extremes. An instance 
of this is a bar that was made into 2 
cold chisel inch thick, inch wide 


and 3 inches long and then used to cut 


in two a 20-penny wire nail. The edge 


of this chisel was not marred in the 
slishtest degree. 
Another alloy was made into a lathe 


tool inch square and 3 inches long 


and this showed cutting qualities compar- 
able to high-speed tool steel. 

The alloy composed of 75 per cent. co- 
balt, 25 per’cent. chromium and small 
quantities of other metal can be made 


errous Alloy 


sufficiently hard for good edged tools, but 
is also tough and can be bent much be- 
yond its elastic limit without cracking. 
In this respect it resembles the alloy 
steels, but, generally speaking, is much 
harder. A 1J;-inch square bar can be 
bent cold at right angles without showing 
any signs of cracking. 

Its color is between that of steel and 
silver. The alloy is readily polished but 
requires special treatment to develop its 
highest luster, which is pleasing to the 
eve in a bright light. Its resistance to 
corrosion is only equaled by gold and 
the metals of the platinum group. This 
alloy, therefore, gives us a metal that is 
noncorrosive and has the strength of 
steel, with a hardness that is sufticient 
to give tools a good cutting edge. 


EFFect oF ACIps 


It is attacked slowly by dilute hydru- 
chloric acid and somewhat vigorously 
by the strong acid, especially when heat- 
ed. Momentary exposure, however, to 
either the diluted or strong acid has prac- 
tically no effect on the metal. Both 
strong and diluted sulphuric acid attack 
it slowly when cold and not very rapidiy 
when heated. Nitric acid is totally with- 
out any action upon it and a polished 
piece may be boiled in it for hours with- 
out affecting the luster of the metal in 
the slightest degree. 

Solutions of the caustic alkalis have 
no action on the metal even when boiled 
for hours. It is also proof against all at- 
mospheric influences whether the air be 
moist or drv and the metal retains its 
brilliant luster for months under the se- 
verest conditions. Even sulphureted hv- 
drogen does not affect it when present in 
the atmosphere in large quantities. 


EFFECT OF HEAT 


When the metal is heated in contact 
with the atmosphere, it retains its color 
up to a dull red heat or about 900 degrees 
Fahrenheit. At this point it shows a 
faint straw color which deepens as the 
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temperature rises and passes through 
bronze, yellow, purple and blue and fin- 
ally terminates in blue black. The film 
of oxide does not seem to increase in 
thickness after a prolonged heating and 
the alloy shows no scale even when heat- 
ed to a bright orange. 

The 75 per cent. cobalt and the 25 per 
cent. chromium alloy can be melted in an 
open crucible in a gas furnace with an ox- 
idization loss of less than ™% of 1 per 
cent., providing a slightly reducing flame 
is maintained.. This seems remarkable 
on account of the high melting point, 
which is about 3000 degrees Fahren- 
heit. 

When the mixture is heated to white- 
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ness in the crucible, the cobalt first com- 
mences to fuse and immediately begins 
to combine with the chromium. When 
the metals are mixed in the proportions 
of three parts to one part, by weight, a 
eutectic is formed that seems to possess 
a lower melting point than either cobalt 
or chromium. 

For cutlery of various kinds and surgi- 
cal instruments, the alloy could be made 


very useful owing to its noncorrosive 
and edge-holding properties. Its hard, 
lustrous and untarnishable properties 


make it well adapted for the manufacture 
of fine weights, scrapers, spatulas and 
other laboratory appliances. as well as 
for measuring instruments and various 
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small tools. With more _ investigation 
many other uses may also be found for 
the metal. 

Tke International Inventor is the 


name of a new publication which made 
its first appearance with the issue of July, 
1910. This is a publication in the inter- 
est of investors, patents, and international 
expansion of industries. Richard F. 
Hamilton, familiarly known as “Tody” 
and formerly the well known advertising 
manager for Barnum’s circus, is the edi- 
tor. It contains about 20 pages of the 
standard 9x12 size, and the subscription 
price is $1.50 per year. It is published 
in the Tribune building, New York City. 
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The Canada Metal Company will build a 
factory at Winnipeg, Man. 

The Northwestern Steel Works, Eau Claire, 
Wis., will erect a foundry. 


J. MeKay, Cochituate, Mass., is in the mar- 


ket for band-sawing machinery. 


The Phenix Iron Works, Vortland, Ore., 
is erecting a two-story foundry. 

Burt & Holzcheiter, 934 Hlastings street, 
Toledo, Ohio, will erect a foundry. 

The Union Malleable Iron Company, East 


Moline, Ill., plans to expand its plant. 


Fire did $2500 damage to the plant of the 


Banting Machine Company, Toledo, Ohio 


The Lisbon (Ohio) Auto Truck Company is 
being formed. A new plant is to be built. 
Hemp & Co., St. Louis, Mo., stove manu- 


facturers, will erect a new $100,000 plant. 


Automatic Machine 
to its plant. 


Cleveland (Ohio) 
will build an addition 


The 
Company 
Compary, St. 
building. 


Dash Metal 


is erecting a 


McKinnon 
Ont., 


The 
Catharines, large 


building 


The Dominion Bridge Company is 
large additions to its plant at Winnipeg, 
Man. 

The Small Motor Company, of Detroit, 
Mich., will locate a factory at Winnipeg, 
Man. 

The National Brake and Electric Company, 
Milwaukee, Wis., will erect a new machine 
shop. 

Shurly & Dietrich, Galt, Canada, manufac- 
tvrers of saws and tools, are building an ad- 


Tie 
a on 


The Lorraine Motor Company, Philadelphia, 
Penn., is to build an uptodate garage, to cost 
SOO 000, 


shops 


build 
costing 


The Interecolonial Railway will 
and roundhouse at Campbellton, N. B., 


S250,000., 


The Business Association, of Lisbon, Ohio, 
announces it has secured a 850,000) automo 
hile factory. 


Fred W. Wakefield has plans made to op- 
erate the Wakefield Brass Company, at Ver- 


milion, Ohio. 


Snead & Co., Jersey City, N. J., manuface- 
turing struetura! steel, will erect a_ three- 


story addition. 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























Fire destroyed the gar: 


e of the Maxwell- 


Briscoe Company in Albany, N.Y. Loss, 
about S&100,000, 

The Overtand Automobile Company is con- 
structing an extensive addition to its plant 
in Toledo, Ohio. 


Auto 
garage in the 


Storm Lake (lowa) Company 


The 
will build the f 


State, it is 


urth largest 


said. 


The Thomas Brass and Iron Company, 
Waukegan, IIl., is contemplating the erection 
of a new factory 

The British Columbia Marine Railway Com- 
pany expect to locate a shipbuilding plant at 
Esquimault, B. Cc 

The American Automobile Company, Bea 
trice, Neb., is having plans prepared for a 
three-story factory 

The MeRae & Roberts Company Detroit 
Mich., manufacturer of steam specialties, will 
erect a new tactory. 

Landers, Tracy & Clark, New Britain, Conn., 
cutlery manufacturers, are preparing to erect 
a seven-story addition 

The plant of the Syracuse (N. Y.) Malle- 
able Tron Company was damaged by fire to 
the extent of S30,000 

The Rochester (N. Y.) Machine Tool Works 
has purchased a building, which will be re 


modeled for its needs 
Adding Machine Company, Pop- 
contract for the 


The Dalton 
lar Bluff, Mo., 
erection of a 


has awarded 


building 


The DD. R. 


new 


building a 
Man., for 


Dingwall Company is 


six-story factory at Winnipeg, 


manutacturing 

Work 
of the 
pany, at 


jewelry. 
main building 
Wrench 


has been begun on the 


plant for the Bonner Com 
Champaign, Il. 
The Otis Elevator Company is having plans 


S50.000 building, to 


prepsred for a foundry 
be erected at Harrison, N. J. 
Summer tron 


The 


S00 acres of 


Company has secured 


land at Vancouver, BR. C., and 


will locate a large plant there 


and Engineering 
Eneland, 


Montreal. 


rhe Cleveland Bridge 


Company, of Darlington will locate 


immense new shops at 


National Clock 
Company, St. 


Manufac 


consider 


and Electric 
Louis, Mo... is 


The 
turing 
ing the erection of a 


new tactory. 


The 


American Diesel Engine 


South Broadway, St 


Company, 
Mo., is 


Louis, 


planning to erect a $53,000,000 plant. 


The George Anderson Company, manufac 
turers of cranes and stove machinery, will 
build a new factory at Montreal, Canada. 

The New York Central Railroad is in 
quiring for equipment to cost about $50,000, 
supplementing list sent out some weeks ago. 


Company, of Mus- 
woodworking machin 
Woodstock, Ont. 


The Linderman Machine 
kegon, Mich., building 
ery, will erect a factory at 


Fire agricultural implement 
plant of the II. P 


ton, Ohio 


destroyed the 
Deuscher Company, Hamil 
Will be rebuilt 


S Too ooo 


loss, 


The Mercedes s 
New York, 
(itv, for the 


building, 
Long Island 
ture ot the Mercedes 


Company, Times 


will erect a plant in 
Inanuta 
car. 

Manufactur 
will build a 


Seventy-third 


Forge and 
Ohio, 


West 


The 
ing Company 
addition at 


Superior lDbrop 
Cleveland, 
2311 


S4000 


street, 


Machine 


S15.000 fae 


rhe and Company 


Cle, 


Foundry 
Ohio 


Ferro 


land will erect a new 


tory at Hubbard avenue and East Sixty-sixth 


street, 

I he 
Mass is 
Pacific 


Green Shipbuilding Company, Everett, 


considering locating a plant in th 


Northwest, if suitable arrangements 


can be made 


tuilding has been issued to the 
Niagara Machine and ‘lool Company, Buffalo, 
N. ¥ for a factory building to 


SR1T.000 


permit 


four-story 


cost 
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The Voelkner & Harry Manufacturing Com- 


pany, Detroit, Mich., manufacturing hard- 


ware specialties, dies, touls, etc., is erecting 
a new plant. 

The machine shops of the Canadian Iron 
Company, at Londonderry, N. 8., which were 


destroyed by tire, will be rebuilt at once and 


greatly enlarged. 


The Ward Nail Company, Wick building, 
Youngstown, Ohio, incorporated a short time 
ago, is said to have secured an option on a 
site for its plant. 

The Fulton Machine and Vise Company, 
Lowville, N. Y., has inereased its capital 
stock and will enlarge its plant. A new 
foundry will be built. 

The Cleveland (Ohio) Motor Truck Manu- 


Incol porated, has 


facturing Company, recently 
intends putting 


building, but 
later. 


factory 
plant 


leased a 
up its own 
Leighton, of Philadelphia, VDenn., 
group of 26 shop build- 


Railroad to be 


Irwin & 
are estimating on the 
ings for the Pennsylvania 
built in Northumberland 

It is reported that the Maxwell 
‘Tarrytown, N. Y., is considering 
con- 


Automobile 


Company, ol 
foundry to operate in 
there. 


Car 


leasing the Crane 
nection with its plant 

The Commercial 
troit, planning the 
plant. was recently 
Chas. F. Howss others. 

Post Van der Burg & Co., 
11-12, Rotterdam, Holland, is in the 
drills, drills and 
head. 


De- 
erection of a 
formed by 


llowse Company, 


Mich., is 
This concern 
and 
Willemsplein 
market 
for radial upright lathes 
with one 

The Gifford-Wood 
N. Y., and the Arlington Company, of Arling- 
Mass., consolidated and will build 


machine Iludson. 


pulley, patent 


Company, of Iudson, 


ton, have 


a large shop at 
fac- 
Bris 
wire 


heen prepared for a new 


Company, 


Plans have 
tory for the Wallace 
tol, Conn. The company 
washers, screw-machine products. 
Tool 


Barnes 
manufactures 
springs, 
The Columbus Lie, 
chine Company is preparing to move into the 
building on Mt. Vernon avenue, 
occupied by the Columbus Biscuit 


(Ohio) and Ma- 


four-story 
formerly 


Company 











GENERAL MANUFACTURING 








Fort William, Ont., will buy an _ electric 
locomotive. 

The Wadena (Sask.) Flour Company will 
equip large mills. 

Point Grey, B. C., will spend $500,000 for 
au Waterworks system. 

The Victoria Mills, Thornton, R. I., will 
install new machinery 


Farmington, Minn., has voted $10,000 bonds 


for a waterworks system. 

The city of Seaforth, Ont., will install a 
hydroelectric power plant. 

The Narragansett Mills, Fall River, Mass., 
will build a large addition. 

The Puritan Mills, of Fall River, Mass., 
will increase its equipment 

The Cohannet Silver Company, Taunton, 
Mass., will erect an addition. 

W. S. Frazier & Co., Aurora, IIL, will es- 
tablish a $40,000 wagon plant. 


Valve Company, Coxsackie, N. Y., 
plant. 


American 
is building a 
The Hickman 
planning to 


new power 
Wagon 


output. 


(KXy.) Company is 
increase its 


The Standard Chemical Company will estab- 


lish a branch in Winnipeg, Man. 

The Salem (N. J.) Electric Company will 
erect a new modern power plant. 

The Enterprise Dye Works, Weonsocket, 
K. 1., will install new machinery, 
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The Knickerbocker Cement Company is 
erecting a plant at Hudson, N. Y. 

The Minnesota Woodenware Company, 
Foley, Minn., will rebuild its plant. 


will be erected for 
Company. 


house 


lron 


boiler 
(Penn.) 
Art Pottery 
Zanesville, 


A S20.000 
the Reading 
The 
rebuild its 
The 
is planning to install 
The 


S50,000 


Company will 


Ohio. 
Velie Carriage Company, Moline, 
new machinery. 


Zanesville 
plant in 
lil, 


issue 


voted to 
system. 


city of Mulvane, Kan., 


bonds for waterworks 
The American Textile Company, Pawtucket, 
R. 1., will addition. 
The Fargo (N. D.) Fibre 
has had plans prepared for a new 
W. E. 
block and tile 
The Desmond-Flint Glass Company, Mon- 
treal, Canada, is build a $20,000 addition. 


erect a_ three-story 
Company 


plant. 


Twine 


cement, 
lowa. 


Harvey will establish a 


factory at Renwick, 


The Union Glass Company, Texarkana, 
Tex., recently formed, will erect a plant. 
The Frank C. Schilling Company, Green 
Bay, Wis., will erect a cold-storage plant. 
Birmingham (Ala.) Horseshoe and Rolling 
Mills Company will erect a power house. 
The Bradshaw Brick and Tile Company, 
Fort Dodge, lowa, will erect a new plant. 
The city council, Rushford, Minn.,_ will 


make extensions to its electric-light system. 


Rush City, Minn., will vote on the question 


of issuing bonds for a waterworks system. 


The Wyandotte Worsted Company, Water- 
ville, Me., will erect a one-story addition. 

lans have been drawn for a large addition 
to the Stevens Linen Works, Dudley, Mass. 

The city of Timmonsville, Okla., will vote 


on issuance of $30,000 bonds for waterworks. 


N. J., will 
plant. 


Mooreston, 
their 
Norwalk, 

used as a 


Collins & Son, 
capacity of 
Gloria Mills, 

addition to be 


J. 8. 
increase the power 
The Buller 
build an 


Conn., 
will lace 
mill. 

Calgary, Alberta, will spend $125,000 for 
an addition to its power house and new equip- 
ment. 

The 
will build an 


Bedford, Mass., 
cloth 


Dartmouth Mills, New 
addition to be used as a 
room. 


The Ilazel-Atlas Glass Company, Washing- 


ton, enn., is trying to find site for a new 
plant. 

The New York State Training School for 
Girls, Iludson, N. Y., is erecting a new power 
plant. 

I. E. Perry, Mill street, Gardner, Mass., is 
receiving propositions for waterwheel goy- 
ernor. 

The F. W. Hanpeter Furniture Company, 
St. Louis, Mo., is building a four-story ad- 
dition 

Fire destroyed the refrigerating plant of 
Swift & Co., Troy, N. Y., causing $40,000 


damage. 


The plant of the St. Louis (Mo.) Axle 
Company was destroyed by _ fire. Loss, 
Soon 

rhe Larkin Soap Company, Peoria, II., 
will erect an eight-story addition to cost 
S1L50,000 

The Argillo Works, Carbon Cliff, IIL, tile 
manufacturers, is erecting a number of new 


buildings 


Company, At- 
and 


lowa Produce 


will install a 


The Central 
lantic, 


ice plant. 


lowa, cold-storage 


Elevator 
burned. 


buildings of the Globe Grain 


suffalo, N. Y., 


The 
Company, 
$125,000, 


were Loss, 
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The new Foster building, in course of erec- 
tion at Denver, Colo., will have its own heat- 
ing plant. 

Contracts will be awarded for new boilers 
for the municipal electric-light plant at Red- 
field, S. D. 


The Globe Pottery Company, East Liver- 
pool, Ohio, will increase the capacity o% its 
Cias shops. 

The Huebner Brewing Company, ‘Toledo, 


Ohio, has taken out a permit for an addition 
to its plant. 


The La-Fortune Optical Company, of Hav- 


erhill, Mass., is looking for a site in South- 
bridge, Mass. 

The New Richmond (Wis.) Roller Mills 
Company wil! install an auxiliary steam 


power plant. 


The Standard Sanitary Manufacturing 
Company, Toronto, Ont., is building a new 
power house. 


I)., will vote 
water- 


The citizens of Morristown, S. 


on the issuance of $10,000 bonds for 


works system. 


Fire destroyed the plant of the May Lum- 


ber Company, North Side, Pittsburg, Penn. 
Loss, $75,000. 
Outlook, Sask., will equip a large new 


power house in connection with its water- 


supply system. 


rhe Nasmith Bakery Company, Toronto, 
Ont., will expend $60,000 in equipping a 


branch factory. 


The Clay Works, Fort Dodge, 
Iowa, will increase its capital stock and en- 


Superior 
large its plant. 

The Hutchinson Fibre Box Company, Mus- 
kegon, Mich., will branch plant at 
Woodstock, Ont. 


locate a 


The Consumers Power Company will spend 
$50,000 Tor improvements to its gas plant at 


Faribault, Minn. 
The Kahn Trussed Concrete Steel Com- 
pany, Youngstown, Ohio, is erecting an addi- 


tion to its plant. 


The Chipman-Holton Knitting Company, of 


Hamilton, Ont., will locate a branch factory 
in Welland, Ont. 

The Van De Carr Paper Company, of 
Stockport Center, N. Y., is rebuilding and en- 


larging its plant. 

The Leader 
Falls, R. 1., will equip its plant 
driven machinery. 


Weaving Company, of Central 
with motor- 


The Salem (N. J.) Glass Company will in- 


crease the capacity of its power plant. Will 
install new boiler. 

The O'Donnell Shoe Company, St. Paul, 
Minn., will erect a six-story factory at Tenth 
and Sibley streets. 

fhe Iu ont Powder Company is rebuild- 


ing its mill, recently wrecked by explosion at 
Schaghticoke, N. Y. 


Ii. J. Heinz Company, Salem, N. J., is erect- 
ing an addition, also increasing the capacity 
of its power plant. 


The (Iowa) Silo Manufactur- 
ing Company will build an addition, doubling 


capacity. 


Des Moines 


its present 


The Quinebaug Company, Danielson, Conn., 
will install two new steam engines of 300 
and 500 horsepower. 


Young Men's Christian Association, 
Mass., will 


boiler. 


rhe 
Lawrence, 
tubular steam 


install a horizontal- 


American Clay Products 
Minn., was destroyed by 


The plant of the 
Company, Stillwater, 


fire. Will be rebuilt. 





ah 
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The Dennison Tag Company, of South 
Framingham, Mass., will establish a branch 
in Southbridge, Mass. 

The city of Fairmont, Minn., will issue 
$30,000 bonds for improving its electric-light 
plant and waterworks. 

A large transformer substation, in connec- 
tion with the Niagara Power line, will be 
erected at London, Ont. 

W. M. MeMorris & Co., Portland, Ore., har- 
ness makers, have had plans drawn for a 
new three-story factory. 


The Monarch Manufacturing Company, To- 
ledo, Ohio, manufacturing lubricating oils, 
is erecting a new plant. 


Fire destroyed the dyeing establishment of 
James W. Masland & Co., and I. Brophy’s 
Sons, Vhiladelphia, Denn. 


The Stanley Works, New Britain, Conn., 
will soon install a new 500-horsepower steam 
turbine and generator set. 


The Cleveland (Ohio) Electric Illuminating 
Company has secured a permit for the erec- 
tion of a new power house. 


Plans have been completed for a new power 
house for the Mt. Vernon Railway and Light 
Company, at Columbus, Ohio. 

The cooper shop of GG. Gossett «& Son, 
Jamestown, N. Y., was almost totally de- 


stroyed by fire. Loss, $15,000, 


N. B. Twogood, of Emmetsburg, Iowa, is 
planning for the establishment of a cement 
tile factory at Vilo Mound, la. 


The city of Floresville, Tex., will install 
an engine and air compressor in its water- 
works plant. Address the mayor. 


The Hlammonton & Egg Harbor City Gas 
Company, Hammonton, N. J.,° will increase 
the capacity of its power plant. 


The Scott Manufacturing Company will 
establish a plant at Des Moines, Iowa, for 
manufacturing bath-room heaters. 


The Cumberland Glass Company, Bridgeton, 
N. J., is to increase the capacity of its power 
plant. Will install new boiler, etc. 


Pathe Freres, of New York, manufacturers 
of moving-picture films, are toerect a factory 
in Jersey City, N. J., to cost $60,000, 


The Crystal Ice Manufacturing Company, 
Argenta, Ark., will double the capacity of its 
plant About $50,000 will be expended. 


The Gold Issue Mill, of the Bonanza-Mid- 
get Gold Mining Company, Cripple Creek, 


Colo., was burned. Loss, about S200,000, 


The plant of the Dominion Explosives 
Company, at Arnprior, Ont., wrecked by an 
explosion, will be rebuilt on a larger scale. 


The Ohio Valley Scenic Route Company, of 
Toronto, Ohio, has purchased a_ building, 
which will be converted into a power house. 


The Dowswell Manufacturing Company, 
Hamilton, Ont., making washing machines, 
etc., will build large extensions to its plant. 


The Booth Demountable Rim Company, 
Cleveland, Ohio, has increased its capital 
stock and will install additional machinery. 


An addition is being erected to the power 
house of the Toledo (Ohio) Railway and 
Light Company at the foot of Madison street. 


The Pittsburg Cut Glass Company, Pitts- 
burg, Penn., will add twelve frames to its 
capacity. New grinding wheels will be bought. 


rhe sawmills of the Fort Frarces Lumber 
Company, at Fort Frances, Canada, were de 
stroyed by fire. Loss, $60,000. Will be re- 
built 


It is reported that Whitney Bros., of Su 
perior, Wis., are contemplating establishing 
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a branch cement and brick plant at Duluth, 
Minn. 


The Laclede Power Company, St. Louis, 
Mo., has applied for a permit to erect a 
$25,000 power house at the foot of Mound 
street. 


The Panola Cotton Mill, Greenwood, S. C 
has plans ready for its piant. The company 
was organized a short time ago with $50,000 


capital. 


The Citizens Light, Heat and lower Com- 
pany, Montgomery, Ala., will spend $500,000 
on new equipment for its plant, doubling its 
capacity. 


Edwin Bennett Pottery Company, Balti- 
more, Md., is ready to buy machinery for a 
new six-kiln plant, outside of presses and 
agitators, 


The National Fireproofing Company, of 
Pittsburg, Venn., will erect a plant in Elk 
ton, Md., for the manufacture of terra cotta 
hollow tile. 

Cc. W. Dean & Co., Cochituate, Mass., shoe 
manufacturer, is having plans drawn for a 
five-story factory for which it is seeking suit- 
able location. 


The Syndicate Holding Company, Minneap- 
olis, Minn., will erect a plant for dry clean- 
ing and iaundry at Second avenue and Thi 
teenth street. 


The city of Warrenton, Ohio, voted $25,000 
bond issue for water and sewer system. Full 
er-Coult Company, Chemical building, St. 


Louis, engineers. 


rhe Joseph W. Benn Company, of Grey 
stone, R. 1., manufacturing alpacas and mo 
hairs, is making improvements toits plant to 


the extent of S500 000, 


The Oxford Linen Mattress Company, an 
auxiliary of the Oxford Linen Mills Com 
pany, of North Brookiield, Mass., will erect 
a plant at Winona, Minn. 


The Diamond State Fiber Company, Bridge 
port, Penn., is in the market for coal-handling 
machinery. Fr. W. Dean, 55 State street, 
Loston, Mass., is engineer. 


The city council, Clinton, lowa, has passed 
a resolution instructing the city engineer to 
prepare estimate of the cost of installing a 
modern municipal water plant. 


F. A. Holden, of Vhiladelphia, will be the 
head of a firm to be known as the Woodstock 
Textile Company, which will build a large 
factory in Woodstock, Canada. 


The Morgan Coastruction Company, Wor- 
cester, Mass., has plans and = specilications 
ready for a new foundry and oilice lilding 
to be erected in Greendale, Mass. 


Prosper Colony Manufacturing Company, 
Taft, Fla., recently incorporated, will estab 
lish a plant to manufacture boxes, crates, 
etc. Nicholas Dennis is president. 


Fire wrecked the plant of the Southern 
Veneering Manufacturing Company Louis 


ville, Ky.. causing a loss of about SSe.0, 
Main building and drying house were de 


stroyed 


The Sterling-Moline Traction Company has 
awarded contract for the construction of a 
road. Power plant will be erected at Lyndon, 
1 The offices of the company are at Sterl 
ing, Ill. 


The American Concrete and Street Rail- 
road Company, with offices in the Central Na 
tional Bank Building, St. Louis, Mo., will 
erect a plant for the manufacture of concrete 
railroad ties. 

Fire destroyed the plants of Truslow & 
Fuller, cork manufacturers, Regal Sack Com 


pany, Independent Baking Powder Company, 
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W. Ames & Co., manufacturer of spikes, all 
in Jersey City, N. J. 

The Rockwood Sprinkler Company, Wor 
cester, Mass., manufacturing automatic fire 
sprinklers, will move into a larger factory 
and double its output S100,000 worth of 
new machinery will be installed 


rhe Isthmian Canal Commission, Washing- 
ton, 1). C., will receive bids up to 10:30 a.m., 
September S, tor oxyacetylene welding and 
cutting plant, cold-rolled steel, bronze, drift 
bolts, screws, valves, chain blocks,  grind- 
stones, SaWS, Vises, reamers, etc., as per Cir 


cular No. 601 


rhe Navy Department, Bureau of Supplies 
and Accounts, Washington, I). C., will open 
ids Aug. 50, as follows: 1500 pounds lubri 
cating graphite (schedule Z2S17), turbo-gen 
erating set (schedule US15), 2050) pounds 
sheet brass, 14,500 pounds bar steel (schedule 
2816), 7TS,2L00 pounds steel castings, ou0 
pounds steel forgings, 64,600 pounds and 
o0,000> pounds forged steel, 13,900) pounds 
and 28,675 pounds high-speed tool steel (sched 
ile 2S10O), 77.500 pounds rivet steel, galvan 
ized sheet steel «schedule 2812); September 
13 lwelve blacksmith’s anvils, 36 gasolene 


torches, hand tools (schedule 2S21). 








NeEw INCORPORATIONS 








Roll Edge Machine Company, Cleveland, 
Ohio Manufacture hat machinery. Inco! 
porators, Geo. IT’. Carney, Geo. L. Carney, 
Fr. M. Walke, et 

Stearns & Waterman Company, Boston, 
Mass Manufacture and deal in heating ap 
paratus. Capital, 850,000, T. L. Waterman, 
Woburn, president 

Chandler Shoe Company, Vineland, N. J. 
Manufacture shoe machinery. Capital, $100, 
mn Incorporators, Dl). Harry Chandler, Il. H 
Chandler, Geo. W. Chandler 


Motor Engineering Company, Chicago, II 
Manufacture machinery Capital £10,000 
Incorporators, Llarvey L. Hanson, Leonard W. 
Novander, Arthur Il Boettcher 


Edwards - Crist Manufacturing Company, 
Chicago, Ill Manufacture motorcycies. Cap 
ital Sho 000 Incorporators, Jesse Edwards, 


Robert C. Crist, A. O. Lambeau. 


rhe Doctor Walker Company, Dayton, Ohio. 
Manufacture surgical instruments Capital, 
S150,000 Incorporators, Dr. ¢ A. Walker, 
Il. G. Ardleigh, A. Hl. Vayo, et 


Lake Erie Machinery Company, Buffalo, 
~~ 2 Manufacture machinery, et 


S150) Incorporators, Frank B. Schuster, 


Capital, 


Charles Stauffer, Judson S. Rumsey. 


Wertz Lumber Company, Canal Dover, Ohio, 
Manufacture lumber and building materials 
Capital, S35.000 Incorporators, V. F. Pre 
torius, F. E. Wible, Fred Wertz, et« 


Atlas Interlocking Stair Company, New 
York Manufacture and deal in structural 
on and steel work Capital, S50,000 In 


porators, M. E. Gates, Jr., Il. Caplan, IP 


Motor Car Company of America, New York. 
Manufacture motors, engines, motor cars, 
motorboats, ete Capital, 100,000 Incor 
porators, C. L. Holden, C. L. Seofield, J. H 
Ilershfield. 


Langeran Manufacturing Company, Cleve 
land, Ohio Manufacture hardware, — steel 
articles, machines and tools. Capital, $250, 
Hoo Incorporators, W. C. Langeran, J. F 


Langeran, ete. 

Auto Steam Vulcanizer Company, Cincin 
Manufacture steam vuleanizer 
Capital, $10,000 In 


nati, Ohlo 
for automobile tires 


———e 


eR tn 


| 
| 
| 
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corporators, D. T. Detrich, W. P. Hammer, 


J. E. Hitch, ete. 


Locomotive Stoker Company, 


Manufacture stokers for lo- 


The Hanna 
Cincinnati, Ohio. 


comotives, steam boats, etc. Capital, $500,- 
Goo. Incorporators, W. F. Hanna, C. Stannes, 
T. W. Nieder, etc. 

Swartwout Manufacturing Company, Kirk- 
land, N. Y. Manufacture and deal in hand 
trucks, carts, motoreycles, bicycles, ete. Cap 
ital, $25,000. Incorporators, A. E. Swart- 


wout, M. B. Swartwout, EK. B. Stanley. 


Atlantic City, N. J. 
vehicles for aérial 
Capital, $125,000. Incorpor- 
Fenner, of Phila 
Atlantic City. 


Aero 
Manufacture 


Vehicle Company, 
and deal in 
transportation. 
ators, Greig, S.C. 
delIphia; Eli H. 


Jas. R. 
Chandler, 


Mockridge Condenser Company, Newark, 


N. d. Manufacture condensers, machinery, 
ete, Capital, $100,000. Incorporators, O. N. 
Mockridge, Belleville, N. J.; A. W. Mock- 
ridge, Jersey City: N. D. Gibley, Newark. 


Aeroplane and Motor Company, 


Manufacture and sell 


Lovelace 
New York. 
gines, self-propelling 
S25. 000, 


motors, en- 
ete. Capital, 
Amerman, 2 
155 West 


vehicles, 

Ilenry 
Marshall, 
York, ete. 


Incorporators, 
Francis W. 
New 


Rector street, 


Fifty-eighth street, 








Business IrEMsS 








published by the ad 
Sullivan Machin 
Chicago, IIL, enters its fifth 
volume with the issue of July, 1910. This is 
bulletin of news for superintend- 


Mine and Quarry,” 
vertising department of the 


ery Company, 


a quarterly 
engineers and contractors, 


illustrated. 


ents, 


managers, 


and is attractively 


Wells Brothers Company, Greenfield, Mass., 
foremen of the various depart 
their 


months. 


is sending the 


ments of its and families, on 
during the 


form 


factory, 
summer These 


of all-day 


outings 


outings take the automobile 


trips through the surrounding countryside, 


cities and towns One or 
with their 


time, the company 


and to the nearby 
two of the families, are 


prov iding 


foremen, 
sent at each 
a touring car and paying all Each 
trip 


made early in the 


expenses 


is about 125 miles long, the start being 
moruing and the 
Dinner is arranved 


point of desti 


return 
ride early in the evening 


for at one of the hotels at the 


nation rhese trips are all to different places 
and all have proved very enjoyable to the 
heads of departments and to their families. 








Trap: CataLocs 








Bonney Vise and Tool Works, Allentown, 
Penn. Catalog No. 15. Drop-forged wrenches. 
Illustrated, 24 pages, S')x6 inches, paper. 


Reeves Pulley Company, Columlyis, Ind 
Catalog No. 22 Reeves wood-split) pulley. 
illustrated, $2 pages, 3x5%4 inches, paper. 

The Advance Machinery Company, Toledo 
Ohio Catalog Advance-Wetmore glue heat 
ers Illustrated, G4 pages, 6x! inches, paper. 

if. UH. Franklin) Manufacturing Company, 
Svracus 7 Catalog Franklin die-cast 
finished parts Illustrated, 20 pages, 6'14x9 
inc! paper 

Link-Bel Company, Philadelphia, Penn. 
Catal N Mo Conveyers, carriers, clutches, 
I hains, et Illustrated, 400° pages, 
Ox) loth 

Walt Macleod & Co East Pearl street 
Cincinnati, Ohio Rook No. 9 Buckeve 
melting furnaces heaters torches, sand 
blasts. Illustrated, 16 pages, 714x1014 inches, 
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FoRTHCOMING MEETINGS 








National Society for Promotion of Indus- 
trial Education, fourth annual convention, 
Boston, Mass., November 17, 18 and 1%. 


American Society of Mechanical 
monthly meeting second Tuesday. 
Rice, secretary, 20 West Thirty-ninth 
New York City. 


Boston 
sociation. 


Engineers ; 
Calvin W. 
street, 


Branch National Metal Trades As- 
Monthly meeting on first Wednes- 


day of each month, Young's hotel. D. F. 8. 
Clark, secretary, 141 Milk street, Boston, 
Mass. 


Providence Association of Mechanical Engi 
neers. Monthly meeting fourth Tuesday each 
month. zg. ¢ president, 91 Sabine 
street, Providence, R. 


New England Foundrymen's Association: 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 
’. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


sliss, 


Engineers’ Society of Western Pennsy! 
vania; monthly meeting third Tuesday. El 
mer K. Ililes, secretary, Fulton building, 


Pittsburg, Penn. 

Superitendents’ and Foremen’s Club of 
Cleveland; monthly meeting third Saturday. 
Philip Frankel, secretary, 310 New England 


building, Cleveland, O. 

Western Society of Engineers, Chicago, III. 
Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, I. Warder, 1735 Monadnock 
block, Chicago, Ill. 


WANTS 


Rate 25 


Ahout sie words 














insertion, 
advertise- 


each 
make a line No 


eonts) poo line for 


ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue fasiwers addressed to our care 
will be forwarded ipplicants may specify 


their replies are not to be 
replics will not be returned, 
if not forwaraed, they will be destroyed with- 
out notice Vo information given by us re- 
garding any advertiser using number. 
Original letters of recommendations or other 


names to which 
forwarded, but 


hor 


papers of value should not be inclosed to 
unknoien correspondents. Only bona-fide ad- 
rertisements inserted under this heading. No 
advertising accepted frar any agency, as- 


charging a_efee for 
wages of 


seciation or individual 
eaistration’” ¢ tee 
suecesstul applicants oF 


mimetssion on 


situations. 








MISCELLANEOUS WANTS 








Caliper catalog free. E.G.Smith, Columbia, Pa. 


We buy or pay royalty for good patented 





machine or tool. Box 282, AMER. MACHINIST. 
Wanted Work for screw machines and 
gear cutter Box 775, AMERICAN MACHINIS1 


Light, fine machinery to order: models and 


electrical work specialty. E. O. Chase, New- 
ark, 

lbraftsmen Get a copy of “Dimensions of 
Pipe, Fittings and Valves.” T5e National 
Book Co Collinwood, Ohio. 

Special machinery accurately built Screw 

achine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N. J. 

Light and medium weight machinery and 


duplicate parts built to 
MacCordy Mfg. Co., 


order : tools 


Amsterdam, N 


jigs, ete 





Patents a Parker, Patent 
ex-examiner Patent Office, 900 G St 
ington, ID. ©. Write for Inventor's 


Attorney, 

Wash 
Handbook. 
engineer wants to 
manufacturers of 
interest Box SS, 


American 
with British 
of unusual 


New ideas developed. desigaing 
tailing of machinery 1 
able and work strictly confidential 
AMERICAN MACHINIST 


correspond 
fittings: 
Macu 


pipe 


AMER 


and de 
Ss reason 
Box 79s, 


special 


Machinist or mechanical engineer, capable 
of handling manufacturing end of prominent 
suecessful manufacturing business, desired as 
partner: must invest tox SSO. Aw. Mac 


A well equipped machine shop within 30 
miles from New York solicits orders for all 
kinds of machine work, Send inquiries: The 


1910. 


August 25, 


Brunswick Refrigerating Co., New  Bruns- 


wick, N. J. 


Light or medium weight machinery to man- 
ufacture on contract or special machinery to 
build. Box 734, AMERICAN MACHINIST. 


A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
tritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST. 


Any broken machinery parts expertly weld- 
ed by oxy-acetylene process; difficult repairs 
requiring skilful preheating are our specialty ; 
automobile cylinders and crank cases also; 
ask for detailed information; references, ete. ; 
we positively weld (not braze) cast iron, 
aluminum and other metals; no charge un- 
ess successful: one trial will convince 


you. 
Waterbury Welding Works, Waterbury, Conn. 
Wanted—A 


to secure a factory somewhere 
adelphia and Providence, and within an 
hour’s journey from Philadelphia, New York 
or Boston: a factory of from 6000 to 12,000 
square feet is required; preferably all on the 


foreign concern desires 
between Phil- 


Factory 


ground floor, but GOOO square feet must be 
ground floor; the right place will be taken 


to buy, or will 
AMer. Macu 


lease with option 
outright. Box 891, 


on a short 
be bought 








HeL_ep WanTED 








Classification indicates present address of 


advertiser, nothing else. 
CALIFORNIA 


Wanted — Bookkeeper for manufacturing 
plant, employing from 20 to 25 hands; young 
man familiar with modern uptodate methods, 
cost keeping, ete. Write fully age, experience, 
salary wanted. Box 812, AMER. MACHINIST 

CANADA 

Wanted First-class man on automatic 
screw machine work, setting up, camming, 
devising new tools and methods speeding up; 


highest wages to the right man. Box S825, 
AMERICAN MACHINIST. 
COLORADO 
IDue to the steady increase of our busi 


ness, we are constantly in need of drill press, 
lathe, planer, grinder, Jones & Lamson and 
bench men; also toolmakers and tool smiths: 
sood climate and location; steady work, good 
pay to first-class men; shop clean, light and 


well ventilated; 9 hours work. Address, stat 

ing experience. J. Geo. Leyner Engineering 
Works Co., Littleton, Colo. 
CONNECTICUT 

Wanted—Salesmen to handle ona generous 


commission basis, a well advertised and 
quick selling line of lathe tools; commissions 
ziven on all orders received from prescribed 
territory ; send references with reply. Address 
“h. T.," AMERICAN MACHINIST. 


ILLINOIS 


Wanted—RBy a 
concern in Chicago, a 


specialty manufacturing 
man capable of taking 
charge of assembling department: must be 
active, energetic, systematic, and possessed 
of some mechanical ingenuity, and capable of 


handling help. both male and female: state 
age, past experience in full, present occupa- 
tion and wages desired in first letter to re 
ceive consideration. Box S67, AMER. MACH. 
INDIANA 

Wanted—A-1 man for tempering tools; one 
who has experience in case-hardening pre- 
ferred: give experience and references. Ad 
dress “A. B. C.,” Box 186, indianapolis, Ind. 


Wanted—A thoroughly capable foreman for 
tool room employing twenty toolmakers and 
machinists: must be naturally endowed with 
capacity to command respect of workmen and 
he thoroughly experienced in very accurate 
and exacting punch and die work. Address 
“A. B. C..” Box 186, Indianapolis, Indiana 


MASSACHUSETTS 


Wanted — Experienced and designing drafts 
men \ddress replies to Supervisor of Draft 


ing Rooms, General Electric Co., Pittsfield 
Mass 

Wanted An experienced pattern = shop 
clerk. one who is capable of looking afte! 
detail pattern shop and time records: answer 
stating age, experience and salary expected 
“Confidential,” Box S77, AMER. MACHINIST. 

Wanted—Machine and tool designer ac 
customed to work on special and automatic 
machinery for small parts: permanent and 


growing position for right man, Box 871, 


AMERICAN MACHINIST 
Wanted—High-elass 


experienced mechanic 


to take charge of estimating departmenttfrom 








August 25, 1910. 


drawings; one familiar with speed of ma- 
chinery, piece work and time study methods. 
Lox SSS, AMERICAN MACHINIST. 

Wanted—An experienced stock ledger man, 
one who has had considerable accounting ex- 
perience and capabie of taking entire charge 
of stock ledgers under the direction of the 
general storekeeper; state age, experience and 
salary expected. “Opportunity,” Box S73, 
AMERICAN MACHINIST. 

MICHIGAN 

Toolmakers; married men preferred; only 
first-class men need apply; steady work and 
good wages for right parties. Box S72, Am. M. 

Salesman for stamping line; first-class man, 
acquainted with general trade in heavy 
metal; state experience, references, volume 
of business, salary, etc. Detroit Pressed Steel 
Co., Detroit, Mich. 





NEW JERSEY 
Lathe and vise hands in shop, 15 miles 
from New York; must be sober and steady ; 
opportunity for advancement; state experi- 
ence, references, wages and all information 
in first letter. Box S845, AMER. MACHINIST. 


NEW YORK 


Cost accountant for public accountant’s of- 
fice: must understand thoroughly iron, brass 
and steel foundry costs; state qualifications 
and salary expected. Box S70, AMER. MACH. 

Wanted—First-class lathe hands, planer 
hands, boring mill and slotter hands; also a 
few erectors: must be first class and accus- 
tomed to heavy work. Address I’. O. Box 
953, Buffalo, N. Y. 

Wanted—Experienced draftsman with ex- 
perience in furnaces, structural steel, piping, 
etc.; small town in western New York; give 
full particulars and state salary required. Box 
$26, AMERICAN MACHINIST. 

Wanted—Four or five first-class all-around 
machinists and two good patternmakers; give 
full details of past experience, where now 
employed, reference and age; good wages and 
permanent employment to good men. Box 
SS1, AMERICAN MACHINIST. 

Wanted An assistant to superintendent ; 
must be first-class all-around machinist, young, 
ambitious, anxious and eager to assume re 
sponsibilities; state kind of machinery most 
familiar with, whether previously experienced 
handling men, salary expected, age, etc. Box 
S90, AMERICAN MACHINIST. 


OHIO 

Wanted—Ceneral machine shop foreman, 
capable of managing the machine department 
of an electrical plant, manufacturing small 
motors and dynamos; applicant must be A 
in handling men and equipment; state age, 
experience and salary. tox S45, AM. MACH. 

Wanted—Superintendent in Cincinnati, ex- 
perienced in building lathes and radial drills: 
applicant must show good past record and 
must be capable of assuming entire charge of 
the manufacturing end of our business. Box 
S62, AMERICAN MACHINIST. 

Wanted—First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, scree 
machine, boring and milling machine oper- 
atcrs, wood patternmakers, brass moléders, 
polishers, buffers, finishers, spinners, mill- 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 

PENNSYLVANIA 

Wanted —Floor hands and fitters on ma- 
chine tool work. Colburn Machine Tool Co., 
Franklin, Tenn. 

Machinists —-Machine operators wanted for 
day and night turn: plenty of work: non® but 
sober and steady men need anply Standard 
Engineering Co., Ellwood City, Venn. 

Wanted—A man capable of originating and 
mechanically developing new and novel ar 
ticles of hardware for household, store or 
farm use; state past experience and accom- 
plishments, also salary expected. tox S76, 
AMERICAN MACHINIST. 

The Monotype School is maintained to 
train young men to meet the constant de 
mand for operators of our type casting and 
composing machine: these operators do so 
well that we receive more applications for 
places than ean be filled: these qualifications 
earry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partie- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper Lanston Monotype 
Machine Co., Philadelphia 


RHODE ISLaAKD 
Wanted—Salesman on hoisting engines; 
must be acanainted with the trade: oppor- 
tunity of a life time for the right man: ap- 
plications will he received until September 1. 
Box 850, AMERICAN MACHINIST. 


AMERICAN MACHINIST 


Wanted—Superintendent for shop on med- 
ium heavy engine work; splendid opportunity 
for the right man; must be uptodate and abl 
to modernize in the best sense of the word; 
no system crank need apply: applications re 
ceived until September 1. Box S49, AM. Ma 

TENNESSE! 

Wanted—tFirst-class machine tool repair 
man, regular toolmaker who can handle re 
pairs preferred; give experience and _ refer 
ence; permanent position to right man. Ad 
dress Southern Engine & Boiler Works, Jack- 
son, Tenn. 








SITUATIONS WANTED 








Classification indicates present address o?7 
advertiser, nothing else. 

DELAWARE 

Wanted—TDosition as superintendent by man 
of 36; 15 years’ experience in manufacture of 
special and automatic machinery, gasolene 
engines and acvessories: thorough mechanic, 
familiar with modern methods, office work, 
cost systems and estimating: able to produce 
results at minimum costs: present salary 
$1500. tox SS6, AMERICAN MACHINIST. 

ILLINOIS 

Situation Wanted—Mechanical superintend 
ent and shop systematizer; splendid record as 
a producer on light and medium weight ma 
chinery : experienced as chief draftsman, mas 
ter mechanic and production engineer: fa 
miliar with gas engines and automobile parts: 
now employed by a large house making metal 
specialties as general superintendent: experi- 
ence with building and starting new factories. 
“Designer,” 3264 Fulton St., Chicago. 

MASSACHUSETTS 

Special machine designer wishes to change. 
tox S64, AMERICAN MACHINIST 

Draftsman with good experience on tool 
and jig designing would like position. Box 
SGS, AMERICAN MACHINIST. 

Superintendent, shop and foundry, general 
and duplicate work: good mechanic, execu 
tive, aggressive; successful with men. tox 
S47, AMERICAN MACHINIST. 

Wanted—T’osition as foreman of screw ma 
chine department: expert on estimating speeds 
and feed, and best method of production, 
Box S63, AMERICAN MACHINIS' 

Superintendent of a large manufacturing 
plant, with wide experience on automatic and 
labor saving devices, desires making a change, 
Box TSS, AMERICAN MACHINIST. 


Superintendent, 36, desires change: 5 
years’ experience in light and medium manu 
facturing by uptodate methods: best refer 
ences. tox S74, AMERICAN MACHINIST 


Man with technical training, experience as 
chief draftsman, svstematiztng shop work, 
assistant superintendent, installation of prem 
ium system, wants position of assistant su 
perintendent or installing premium system, Box 
S79, AMERICAN MACHINIST. 

MISSOURI 

Position as general foreman: now  em- 
ployed: 15 years’ experience on small and 
mecium interchangeable parts: thoroughly 
up to date on dies, jigs and manufacturing 
facilities: A-1 hustler and good executive 
ability. tox S52, AMERICAN MACHINIST. 

NEW JERSEY 


Young man, long experience, machinery, 
mechanical products, good salesman, desires 
position: also as manager, purchasing agent 
or executive. tox SST, AMER. MACHINIS' 

Engineer would like to correspond with 
parties requiring superintendent or designer 
have many vears’ experience: at present en 
gaged; technical. Box 884, Amer. Macu. 

NEW YORK 

Plant order clerk, a hustler, experienced 
and energetic: can furnish references. Box 
S69, AMERICAN MACHINIST. 

Mechanical engineer, 10 vears’ experience 
open for engagement. tox S55, AMER. Mac. 

Mechanical engineer, 18 years’ experience 
in tool and dies, and well familiar in die cast- 
ings Box S856, AMERICAN MACHINIST 

First-class tool designer, with years of 
practical experience, is open for position 
September 1, 1910 Box 866, AMER. Macu 

As superintendent of machine shop and 
foundry, steam pumps, ete up to date: prac 
tical in all departments. tox S73, Am. MA 

Foreman, middle aged, now employed, late :t 
methods, engineering, dvnamos, electrical and 
general machinery: A-1 hustler: can handle 
force with executive ability. tox S60, An. M. 

First-class mechanic, experienced in build 
ing, repairing and driving antomobiles, grad 
uated from German technicum, speaking six 
languages, 32 years of age, wants a steady 
position as a draftsman, demonstrator or 
foreman in an automobile factory. Box 880, 
AMERICAN MACHINIST. 








Superintendent or factory manager, pen 
for ftrst-class connection with reliable con 
corn; am thoroughly experienced in the man 
utlacture of small and medium = size inter 
changeable machines and oflice appliances; 
understand the application of modern meth- 
ods to the management and organization of 
a factory ; highest references. Box 875, Am. M, 

OHLO 

Working tool foreman, 11 years’ experience 
with leading manufacturer of brass goods, de- 
sires change; references furnished on request. 
Dox S865, AMERICAN MACHINIST 

Works manager or general manager, by 
man of wide shop and office experience in 
manufacturing, with first class ftirms: have 
god control of men and have had full charge 
of manufacturing in two large plants in last 
14 years; will be available September 1; spe 
cial experience in drafting room, pattern shop, 
foundry, brass, steel and iron, machine shop, 
boiler shop and structural shops: can give 
high class references. C. B. A.. AMER. MACH. 

PENNSYLVANIA 

Tool draftsman and designer with shop ex- 
perience, desires to change: Philadelphia or 
Vicinity. Box SS2, AMERICAN MACHINIST 

Designer of special tools, jigs, fixtures and 
special machines, with shop experience, desires 
a position; Philadelphia or vicinity. Box 
SSO, AMERICAN MACHINIST. 

WISCONSIN 

Situation wanted with company entering 
manufacture of automobiles or motors: cap 
able of purchasing and installing machinery 
and tools, designing tools, jigs and fixtures, 
and as tool-room foreman: over ten years 
practical experience: similar positions held 
before; at liberty October 1. Box S32, Au. M. 


For SALE 


For Sal Nearly new No. 16 oven furnace 
Mr. Wales, Keene, N. IH 


For Sale—One Raretied dust collector, new : 
never been used; will make price right. The 
Ready Tool Co., Bridgeport, Conn 

For Sale Electric welder Toledo No 3, 
with spot welding jaws: new February, this 
vear; capacity % inch; thoroughly over- 
hauled Fr. Hi. Brown, 1083 Chandler Ave., 
Detroit, Mich 

Four thousand dollars will buy a light man 
ufacturing machine shop, brass foundry and 
plating works, doing a safe, steady, profitable 
business in this city established twenty 
vears; health only reason for selling. For 
full information address Hoyt Investment 
Company, 4290 Queen Ave., South, Minneap 
olis, Minn 














For Sale-—Three return tubular boilers, 
manufactured by Riter Bros., Buffalo, N. \ 
Drums 72x16 feet O inches: each boiler with 


sixty-six 4-inch tubes; inspected by Travelers 
Indemnity Company, of Hartford, Conn; 9% 
b. steam pressure; boilers in good condition : 
can be delivered in two to three months, and 
seen in operation at Buffalo Bolt Company's 
plant, North ‘Tonawanda, N. ¥ 

For Sale-—-One No. 4 Le Blond milling ma 


chine, practically new, including extra 
tachments and cutters: cost over S1S00° ear 
plete, will sacrifice: also will sacrifice one 


No. 6 Foster screw machine: also will sacri 
lice one 2-evlinder, 25-horsepower Interna 
tional Hlarvester gasolene engine, extra at 
tachment for gas included. Ann Arbor Marine 
engine Mfg. Co., Ann Arbor, Mich 

An opportunity to start a machine shop: 
e offer one of our departments for sale, 
1 one used to establish our business: it Is 
mall and profitable work, but as we are de 
voting ourselves to heavier work, we offer to 
sell for S2000, all the drawings, patterns, and 


stock of finished and partly finished parts 
and rough material (inventories over $3000), 
circulars, electrotypes, special machinery and 


fixtures, and an established trade Address 
Sipp Machine Company, Paterson, N. J 


For Sale--One Nash gas engine, 20 horse 
power, two evlinder, for electric lighting. 
pumping or power: one Reaman & Smith hor 


izontal boring mill: table 25 inches wide, 26 
inches long: will bore 12 inches diameter, 24 
inches long. and face 20 inches diameter: one 
oO light J. B. Colt Co. acetylene gas appar 
atus The ahove machines are in excellent 
condition, having been very little used For 
further partienlars and prices apply to Rider 
Eriesson Engine Co., 35 Warren St... New York 

For Sale Machine shop. foundry. boiler. 
blacksmith and pattern shop and general ma 
chinery supply business: complete equipment 
and doing a profitable business: located tn 
the greatest coal, metal mining and smelting 
timber and farming section of Colorado: fine 
city, climate, water and schools: unusual on- 
portunity for machinist and foundryman to 
form partnership and secure prosperous grov 
ing Iusiness. at a sacrifice: family death 
necessitates owner leaving tox 800, Am. M, 
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‘Talks With Our Readers 











By the Sales Manager 









A PRACTICAL JOURNAL OF 


MACHINE CONSTRUCTION 
that’s the sub-heading of the 
AMERICAN MACHINIST. 


Yet some of our friends per- 
sist in calling it ‘‘a machine 
tool paper.”’ 


They might as well call the 
core of an apple the whole 
apple. 


Machine construction— not 
machine tool—the machines 
and methods used in building 
machinery of every kind. 


The AMERICAN MACHINIST 
covers all that enters into 
machine construction trom 


the drafting room to the paint 
shop. 


Look at this issue. There 
are articles on doing all sorts 
of machine work from pickling 
castings to screw machine 
work. 


Of course, you are not inter- 
ested in all of these. 


We don't have to read the 
AMERICAN MACHINIST all 
through, word for word, to 
get our money's worth. 


We buy a newspaper, look 
over the headings, read what 
interests us and throw it 
away. We do this to keep 
ourselves informed as to what 
is going on in the world. 


We don't suffer a sense of 
loss, a feeling of inadequate 








return, if we do not read the 
paper through from date line 
to the last advertisement; if 
we are not interested in every- 
thing in i, 


Is it not as important that 
we should be informed upon 
the happenings and develop- 
ments in our own business 
as upon affairs in general ? 


You have noticed that the 
appearance of the AMERICAN 
MACHINIST has changed re- 
cently oftener than the styles 
in our wives’ hats. 


Our aim has been to make 
it easier to find what you 
want, and easier to read it 
when found. 


We want the busy man to 
see quickly what we have 
observed and recorded from 
week to week. 


He can then read wnat he 
likes, save what he wants to, 
and throw the rest away. 

It costs less than eight 
cents a week, anyway. 


And we are trying to give 
you the very best engineering 
paper published for any 
money. 


Of course, a large part of 
the advertising carried is of 
machine tools. 





That's because machine 
tools are the means by which 
all other machinery is con- 
structed. 


* * Bs 
But here’s a point: 


Did you ever realize that 
machine tools are the only 
machines that can reproduce 
themselves? 


All the textile machinery, 
printing presses, locomotives, 
or automobiles couldn't make 
another of their kind in a 
thousand years; but a lathe, 
a planer, a drilling machine 
can come pretty near making 
all the kinds of machine tools 
in use, and all the rest of the 
machinery in the bargain. 


That’s why the AMERICAN 
MACHINIST carries the adver- 
tising of the representative 
concerns in the machine-tool 
business 


Why it pays any machine 
maker to look carefully over 
the Selling Section. 


There’s many an idea there, 
many a helpful suggestion that 
that will help you make a 
better showing, save money 
here, increase production 
there. 


Say you saw it in the Ameni- 
can Machinist. 
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Niles-Bement-Pond Co., 


2d cover, 
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Niles-Bement ond ne 

“d cover, 51 to 58 and 127 
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“d cover, 
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Rending Machines, 
National Machry 
Niles Rement-Pond 


2d cover 
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Chain Department 


Roller Chains, Block Chains, Chain Belts, Quiet. Chains, for Auto- 
mobiles, Commercial Cars, Motorcycles, Bicycles, Machinery, etc. 
















Machine Department 


Hand (feed) Milling Machines, 20-inch Water Tool Grinders, 
Keys and Cutters for the Woodruff Patent System of Keying, 
Presto Drill Chucks, Collets and _ Friction Tapping Devices. 

































The Whitney M’f’g Co., Hartford,Conn. 
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The mechanic who has to make measurements 
of angles which do not require the use of a ver- 
nier knows he can get accurate results with the 


B. & S. Improved Bevel 


Protractor 


There are many times when a mechanic needs a tool to lay out or 
establish an angle quickly and accurately but does not need the finer de- 
gree of accuracy secured with a vernier. This protractor was designed 
for this purpose, and, although it has been on the market only a short 
time, it has proved very popular. 

It is made flat on one side so that it can lie flat on the paper or work, 
a feature that will be instantly apparent to the users of the instrument. 


The protractor is adapted for work on which other protractors can- 
not be used, as the blade can be moved back and forth its entire length 
and clamped independently of the dial. The grooves and angles are 
made with rounded corners that do not collect dirt, thus aiding the 


accuracy. 


We also make the IMPROVED UNIVERSAL BEVEL PRO- 
TRACTOR with a vernier. 





We have anew 
folder which 
describes’ the 
tool fully. 

Other pro- 
tractors are 
shown in our 
General Cata- 





logue. 














Brown & Sharpe Mfg. Co., 


Providence, R. I., U. S. A. 
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GRINDING WHEEL TRAVERSE 
SPEED CHANGING 





LEVER 


WORK ORIVE 
BACK GEAR Liver 





All operating levers, handles and adjustments are within easy reach of the 
operator from the front of the machine. The grinding wheel is always in plain 
view of the operator when making speed change or adjustment. 


The Art Of Grinding 
Is A “Found” One 


There are many lost arts, but the art of 
Grinding ranks among the found ones— 





For grinding, as it is today, with the Landis 
Grinding Machine, is an art that has turned 
loss into profit and cheapened manufacturing 
costs in all parts of the world. 


Landis Grinders 


It pays to grind parts that require close fitting. 

Send us your drawings and let us estimate the grinding time for 
you, or send us samples if you are interested and we will gladly 
show you what can be done by the use of our grinding machines. 


Write for a free copy of our Catalog “ A.” 


Landis Tool Company 
Waynesboro, Pa., U.S.A. 


New York Office, Fulton Building, 50 Church Street, Walter H. Foster & Co., Managers. 


Agents—C. W. Burton, Griffiths & Co., Londen and Glasgow, Schuchardt & Schutte, Berlin, Vienna, 
Stockholm, St. Petersburg, Copenhagen and Budapest Alfred H. Schutte, Cologne, Brussels, Liege, Milan, 
Paris and Bilbao. A. R. Williams Machinery Co., Toronto. Williams & Wilson, Montreal, Canada. 
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2d cover, 51 to SS and 127 
Lathes, Extension 
Masmes Delll Coe. ...ccccccce O83 
Fay & Scott ne ane 66 
Harrington, Son & Co... Edwin. 89 
Niles-Bement-Pond (Co.. 

“d cover, 51 to SS and 127 
Lathes, Foot Power 
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Niles-Bement-Pond (Co.. 

2d cover, 51 to 58 and 127 
South Bend Mach. Tool Co... 108 
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MORSE TWIST DRILL AND MACHINE COMPANY 


NEW BEDFORD, MASS., U. S. A. 





Builders Of 


Plain Grinding Machines 
with Automatic Feeds 


No. 1---2” x 20” 
No. 2—4” x 30” 


These Machines are dur- 
able, handy to operate and 
will produce accurate work. 
Price includes center grind- 
ing attachment, back rests, 
set of dogs, one 14 in. emery 
wheel, ? in. face, 7 in. hole, 
wrenches and everything 
else shown in cut, together 
with overhead works. 
Boxed and delivered F. O. 
B., New Bedford. 

Price on application. 

Send for descriptive circu- 


lars. Our 1910 Catalog sent 
on request. No. 2. 














IN 


'/4. 


a aN LN A mii y \ y 


We carry in stock all the triangular sizes suitable for the G. R. Lang 
Company's (Meadville, Pa.) Tool Holder in both 


NOVO AND 
NOVO-SUPERIOR 


High Speed Steels. The durability of these steels is three times higher than that 
of any other High Speed Steels. Results are guaranteed. Send usa trial order. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacific Coast Agents—The Pacific Tool & Supply Co., San Francisco, Cal 























~] 
=>) 


Selling—AMERICAN 


MACHINIST—Section. 








Lathes, Speed—Continued. 


Niles-Bement-Pond Co., 
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71 and 4th cover 
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Continued, 
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Cincinnati Planer Co........ 37 
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No. 3 Universal 











Miller 


EEDS 3o0x10x19” all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”’x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. Elevat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an arc of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 





A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore; C. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co., 
Paris, France; 





















C 






New York Store: 54 Warren St., E. W. McKeen 
Chicago Store: 547 W. Washington Blvd., W. G. 







Wilh. Sonesson & Co., Copenhagen City and Freeport. 








The Cutter Makers. 


Boston Agents: 25 Purchase St., E. T. Ward & Sons 
Lunger, Mer 

FOREIGN AGENTS: France: Alfred H. Schutte, 22-24 Rue de Petits Hotel, Paris 
Agents for Sweden: Wilh. Sonesson & Co., Malmo, Stockholm and Gothenburg 


First Impressions 


of our 


Twist Drills 


are excellent as an index of their worth. They 
are beautifully made and seldom fail to bring 
forth a word of commendation from mechanics. 

In use they have proved to be fully as good 
as their appearance would indicate. 

They are Superior Drills in every way and 
will thoroughly satisfy those who desire ac- 
curate drills of the highest quality. 


atalog mailed on request. 


Union Twist DrillCompany 
Athol, Mass., U. S. A. 


Australia: Thos. McPherson & Son, Melbourne. 


England: Chas. Neat & Co., 112 Queen Victoria St., 
Agents for Denmark, Norway and Finland: Aktieselskabet 









Philadelphia Store: The Bourse 
London. 


Japan: Andrews & George, Yokohama. 
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The LE BLOND Quick Change Gear 


Combines 


SIMPLICITY, 






Durability, Convenience 









Simple, because: 


Four shafts and _ nineteen 
gears are required for thirty- 
six changes. 







Durable, because: 


No Shafts are in torsion. 
No gia. bearings or 
tumblers are employed. 


All Gears are made of drop 
forge steel. 









Convenient, because: 


All changes are made with 
two operating levers placed 
close together. 


A direct reading index plate 
shows the operator at a glance 
the correct setting of these 
levers for any pitch. 


The end of the Lathe is 

: open, permitting the insertion 

, Sa : of special change Gears when 

0 —==e2E2=— « | required for out of the ordi- 
nary threads. 

Investigate the many exclus- 

ive IeBlond features before 

buying. 

























The R. K. LeBlond Machine Tool Company 


Cincinnati, Ohio. 













DOMESTIC AGENTS—C. C. Worme Mehry. Co Detroit. Mich _ fo Osgood, Buffalo, N. ¥ The W M Patti Supply 
Co., Cleveland, O F. E Satterlee (o., Minne apolis Mine The Hendrie & Bolthoff Mfg. & Supply Co I nve Colo , rtland 
Mehry. Co., Pe rtiand, Or Caldwell Biv Co.. Seatt! Wash Smith-Booth-Usher Co., Los Angeles, Ca Eecles ky Smith ¢ 
San Francis Cal Niles-Bement-Pond Co... New Y« rk Birmingham, Philadelphia, Iv mn, Pittsburg, Chicag Ho moO. J W 
Wright & c St. Louis, Mo.. Kansae City. Mo The E. A Kinsey Co Cincinns att 0 indianapolis Ind Tho nas 
Bowles, Norfolk Va Oliver Il Van Horn, New Orleans I a Dodson Mfg. Co Torreo Coah Mex General Sup] Co Ss ws 
Mexico, D. F.. Mex General Supply Co.. Ltd. Of tawa, Can 

FOREBIN AGENTS—Dueas & Co Austria-Hungary Mitsui & Co., Japan Benson Bros... Melbourne Australia Van I 
schoten & Houwens, Rotterdam. Holland J. tambercier & Co Geneva, Switzerlanc 1. De Fries & Co Ltd Diisseldorf, Ger 
many: Milan, Italy Louis Besse Vat France Ifenri Benedictus, Antwerp, Belgiun Hugo Tillquist, Stockholr Sweden 

; Denmark 





Ss. G Weinberg. St Petersburg Ii issia Overall, McCray, Ltd., Sydney, Australia ioe & Winther Copenhagen 
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